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SUPERPOSED TURRETS FOR OUR LATEST BATTLE 
SHIPS 


ny outsider who closely followed 


It might seem to 


the action from time to time of the Naval Board on 


Construction in the matter of the designs for our 
latest battleships, that it was very far from knowing 
its own mind © frequent has it decided on certain 
pans only to modify them in favor of others to 
tally different We refer now to the even latest 
attleships whos onstruction has been authorized by 
‘ ongress rhe first three or these the Georgia 
Pennsylvania and New Je ey were it first de 
igned to irry their battery of &S-inch gun ym the 
quadrilatera plan whic! een in the hips of the 
Oregor la Shortly ifter thi ictior of the 
Board, Co ( inctioned the construction of two 
battleship he Virginia” and Rhode Island ind 
the Board, ha mind the atistactory perform 
ne of the iperposed turret@ in the Kearsaret 
‘ ! : red to ecure unanimity of action In favor ofl 
the uperpose tu et o1 these two vessels, and 
also on the three sl of the “Georgia” cla After 
lo } vl neithe ide would ive 
\ i ! fT it t wa he 
( that the (it I ia hould it the 
pn ! tu t. a that fl Virginia ind “Rhode | 
houid ty icted with their &S-feh batteri« 
ur ged on the “Ore Meanwhile the Ken 
tu nother erpose et battleship, had beer 
t ‘ ancl =the ) rongly confirmed the 
high opinion of this type f construction in the nav; 
that tl Naval Board on Construction has thrashed 
out the questi once more, with the result that a ma 
ty of the men ire in favor of making the two 
hi suthorized tl ear, al ilso the Virginia 
ul Rhode Island onform to the general plan of 
t! thre hips of tl (hk : " 
ris a consummatior evoutl to be wished for 
tl be done, the nited State in a few years 
, will posse pert y homogeneou fleet of 
en battieship of he largest isplacement and 
carrying the most powerful batterie of any ships in 
the world No othe I ild p t a fleet of 
‘ t identical ve t t vould compare with it 
in fighting pow Jud m the point of view of 
the naval tacticiar sy ircely possible to over 
estimate the value f i fleet determining the 
l ie8 Of a great naval wa 
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AN ALUMINIUM TRANSMISSION LINE 


The Niagara Falls Power Company has about com 


pleted it second powe transmission line between 
Niagara Falls and Buffalo rhe new line paratiels 
the old line as far a Tonawanda where it diverges 
und run ver a new right-of-way to Buffalo It pos 
esses special interest because of the fact that the new 
cables are made of aluminium rhe three-phase cur 
rent is transmitted by three cable each composed. of 


thirty-seven strands rhe old line-consists of six cop 
per cables, each of which has nineteen strands. One 


n the use of aluminium is that the 


advantage gained 


ables being so much lighter, the span between poles, 


which in the old line is about 75 feet, averages 112% 
feet in the new line On the completion of the alu 
minium line, the voltage of the current that is trans 
17,000 to .22,000 volts 


the electrical plant was 


mitted will be raised from 
When the line was first built 
designed with a view to this doubling of the voltage 
whenever the time: was ripe to carry it out, and hence 


no material changes will be necessary 


——>- > 
A POINT IN BOILER CONSTRUCTION 
A recent issue of our contemporary, The Locomotive, 
contains some practical advice as to the fitting of the 
After explaining the na 


tubes of water-tube boilers 


Scientific American. 


i 
ture of the forces tending to draw the tubes from the 
drum, tube-plate, et« the writer states that he has 
found in his experiments that tubes set in plates 


thinner than those customarily used in water-tube 
boilers, and merely expanded without being flared or 
beaded, do not begin to draw out until the pull is from 
After 
thickness of the usual headers or tube 


Allen concludes that 


»,000 to 7,000 pounds making allowances for 
the greater 
sheet of water-tube boilers, Mr 


the factor of safety, so far as the pulling out of the 


expanded tube is concerned, is from 5 to 7 This is 
issuming that there ji no stres thrown on the tule 
beyond that which is due to the direct pressure of 

While this all-important condition is prob 





nearly fulfilled in the case of long tubes, it 


usually fulfilled for the which ars 


is not 


nipples 


frequently used for connecting the different parts of 


the boiler Moreover! we can reckon on this factor 


of to 7 only when the material and workmanship 
are of the best The tubes must be of proper thickness 
he ng must be irefully and well dons 
Another important condition is that the design and 
construction must be such that the stresses are prop 
erly distributed among the tubes that enter any pa! 


ticular sheet or drum. each tube carrving it own 


proper share of the load. Unequal distribution of load 


will occur when the tubes are expanded into a flat 
unstayed heet, which forms one ide of a box or 
lrum In this case the pressure tends to bulge the 
tube heet with the result at there is an extra 
stre ipon the outside tube tending to draw them 
Thi hould be guarded against by arranging a suffi 
lent nul er of taybolts to keep the tube plate per 
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VIBRATION FROM UNDERGROUND TRAINS 


] 


The new 1 erground railway in London has al 
ready embarked on a sea of litigation, which promises 
to be very tempestuou Householder whose property 
is located above the route of the tunnel are complain 
ing of the excessive vibration which is set up by pass 


ing trains Judging from dispatches from the other 


ide, the trouble is a serious one for the railway com 


pany, as the rights of property holders are very secure 


ly guarded by English Taw rhe matter has raised a 
fea in some quarters that the ime trouble will be 
experienced witl r own Rapid Transit Subway il 
I I think he fe ire probabl infounded 
r) , +? 

ised to 1ul the trail hese eligi omething over 
fort tons each nd the great concentration of load 
on the Iriver might easily produce excessive vibra 
tio especia if the rail jeints are poorly designed 
Oo onstructed The trair of the New York Subway 
wi | ibly be operated by motors carried on the 
ixle of the two end cat as in the new electrical 
train of the Marmhattan Elevated Railway or else 
éach car will earry its own moto and form an inde 
pendent unit In either case there will be no such 
great concentrationrof weight-as occurs‘in the London 
Central Railway At the same time, it will be well 
for the engineers of the subway to give special atten 
tion to ft question of vibration, and make some full 
sized tests to determine what system of roadbed will 
provide the moothest and most silent track 


~-o-> 


THE ANNUAL REPO«T OF THE COMMISSIONER OF 
PATENTS 


A me il of the Anr il Report of the Commissioner 
of Patent Ww that the iffa of the Patent Office 
rl n a thoroughly itisfactory condition, and that 


its business is steadily increasing, the total number 


of patents and reissues being the greatest in the his 





tory of this institution In the year 1900 there were 
received 39,673 applications for patents, 2,225 appli 
cations for designs, 82 applications for reissues, 2 
099 for registration of t e-mark 943 for labels and 
127 far’ print Includin designs, there were 6,418 


patents grmafited, 81 patents were reissued, 1,721 


marks registere besides 727 labels and 93 prints. The 
total expenditure for the year was $1,260,019.62; the 
receipts exceeded the expenditure by $90,808.91. The 
total balance to the credit of the Patent Office in the 
Tredsury on the first day of this year was $5,177 
458.55. The number of patents issued’ in proportion 
to the’ nunrber of citizens was greatest in the case of 
the District of Columbia, in which one patent was is 
sued to every 1,110 inhabitants.~ Then followed’ Con 
necticut “Massachusetts, Rhode“Island, New Jersey and 
New York, the ratio in the last-named State being 1 
to every 1,918. The State to which the least number 
of patents was granted in proportion to its inhabitants 
is South Carolina, in which only one out of every 28, 
517~inhabitants received a patent. With regard to 
foreizn patentees ‘the greatest humber of patents was 
granted to Great Britain, which received 1,088; then 
came Germany with 1,070, Canada 367, France 341 
Austria-Hungary 117 and Switzerland 79, the total 
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granted being 3,483 The 


number of foreign patent 
first patent to be granted by the United States Patent 
Office under the 


date July 28, 1836, and in that year a total of 109 pat 


present series number of letters bore 


ents was issued. In 1840 the number of patents and re 
issues was 473; in 1850, 993; in 1860, 4,819; in 1870, 
26,292 


13,321; in 1880, 13,947; and in 1890 There was 


a decline in the number of issues during the decade un 


til it fell to 20,867 in 1894. From that time on there was 
in increase in the total number until it reached the fig 


ire, in 1900, of 26,499. The largest surplus of any year 


was in 1883, when it amounted to $471,005. The small 
est surpl ince 186) occurred in 1898, when it 
amounted to only $1,538 In 1899 it was $113,673, and 
in 1900 if was $90,808 It is interesting to know that 


the total number of patents issued by foreign countries 
up to the close of the nineteenth century was ! 328,309 
while the total number of patents issued during the 
same period by the United States was 674,944, making 
a grand total of 2,003,253 patents issued in the whole 
world 

We are glad to learn from the report before us that 
the examining work of the office has been kept well in 


hand in the year 1900. On December 31, 1900, 4,982 


applications were awaiting action, as compared with 
5.392 on December 26 of the previous year Again on 
December 26, 1899, thirty-three divisions were examin 


ing applications filed within one month, and three di 


visions those filed within two months: while on De 


cember 31, 1900, thirty-five divisions were examining 


applications filed within one month and one division 
those filed within five weeks. At both dates substan 
tially all of the divisions were taking up amended 
cases for action within fifteen days after the amend 
Although 
months some of the space in the Patent Office building 


ments were filed 


during the past six 
vacated by the General Land Office has come into the 
possession of the clerical staff, sufficient room for the 
necessary work of the office is not yet available, . We 
heartily agree with the statement of the Commissioner 
that the only solution of the problem lies in the con 
struction of a fireproof building, the whole of it to be 
used for the accommodation of the Patent Office 

rhe latter half of the report contains an exhaustive 
American Patent Office 


review the historical and economical 


and valuable account of the 


as such It 


phases of the extraordinary growth of the American 


system This portion of the report, which is too lon 


to be reproduced in these colum! will be found in full 


>-e-+ 
ENGLAND'S LONG-DEFERRED DECADENCE? 
While recently reading some of the famous “Letts 


of Junius” the Editor came across the following sen 


tence in a letter bearing date December 19, 1767, in 


which the writer bewails the impending wreck of 
England's commerce The taxes and duties neces 
sarily laid upon trade in order to pay the interest of a 
debt of one hundred and thirty millions are so heavy 
that our manufactures no longer find a vent in for 
eign countri¢ We are undersold and beaten out of 
the branches of trade of which we had once an al 
most exclusive possession The progress toward a to 
tal loss of our whole foreign trade has been rapid; the 
consequence of it must be fatal There is something 
very familiar in the foregoing, and one asks himself 
whether, a hundred years from now, the columns of 
the daily press, which are just now so eloquently re 
predictions of Junius, will 
is called forth by 


Apropos of Great Britain’s deca 


iterating these provoke 


involuntary smile whict 


again the 
the above quotation 
there is a most thoughtful and statesmanlike 
The Fortnightly Re 


dence 
present number of 
‘Will England Last the Century 
would be more characteristic if it read “Will England's 


article in the 


view, whose title 


Predominance Last the Century?” rhe author, who 


signs himself “Calchas evidently believes that she 
though not in her present com 
Although it 


vidently of the opinion that the 


will last the century 
manding position is not distinctly so 
stated, the author is « 
industrial 


truggle of the century will be a scientific 


and commercial one Starting out with the assump 
tion that the decadence of France is inevitable, atten 
which are as cer 


tion is turned to three countries 


tainly upon the ascent, namely, the United States, Ger 


many and Russia Leaving out the third, whose full 


development cannot be reached in one century, if, 
indeed, in two, it is asked, as compared with the as 
sure? progressiveness of these three expansive pow 
ers and the settled decline of France, at what point be 


tween decided decadence and spontaneous develop 
ment does England stand? The British are judged to 
The ef 


ficiency of the nation has been vitiated by the sense of 


be a nation in jeopardy, but not in decadence 
ease that has followed an unexampled prosperity; but 
in the opinion of the author the drowsiness will disap 
pear when the comfortable cause is gone, and-the pres 
sure of American and German competition becomes 
more constant and pinching. The exact want of the 
nation is deeper and more scientific cultivation. The 
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material is not exhausted and it exists to be devel 


there is a stronger smack of the vigorous 


oped Ince 


barbarian than any suggestion of morbid exhaustion 


in the English character. “Calchas” yearns for a Ger- 
man Kaiser, believing tuat British politics do as much 
to paralyze national enthusiasm and to confuse ration- 
al effort as the Kaiser does to stimulate the ideas and 
concentrate the action of his people; indeed, the writer 
is of the opinion that if the British nation could be 
taken in hand for ten years by a benevolent despot, 
with a genius for constructive statesmanship, no na 
tion would prove a more profitable subject 


fo any one whe is acquainted with the habits of 


the English people of all ranks, it will be agreed that 
the author speaks with a true judgment of the situ- 
weakness of the British, 


ation when he says that the 


as compared with their two greatest competitors, is 


the difference in the view which is taken of the re- 


lation between pleasure and work. The German, with 
own line 
The Am- 


vigor into both work and 


his thorough, intellectual interest in his 


takes more pleasure in work than in play 
erican goes with irresistible 
play, while the average Briton thinks far too much of 
sport while at his job. The situation is admirably 
summed up in the statement that to the nation which 
is supreme in the scientific spirit will supremacy in 


the twentieth century belong, and if England is to 


remain an international ignoramus, and to be depend 


ent more and more upon America and Germany for 
her electricians and chemists, and for all the newest 
appliances in her oldest trades, the wavering balance 
in which the future of the country hangs must drop 
downward It is considered that America cannot be 
prevented in any case from attaining, at some period 
industrial leader 


task of 


during the twentieth century, the 


ship of the world, and that the real Great 
Britain and her best chance of success, if she is thor 
oughly awakened in time, will be in the struggle with 


Germany for the second place 

The writer finds considerable satisfaction as regards 
the future in the fact that the immense lead which 
Britain at which is consid 


ered to be in itself a solid and enormous asset, if right 


Great present possesses, 


ly understood and utilized, should enable that country 
to fight a formidable defensive struggle in the endeavor 


to make the inevitable encroachments more gradual 


than the Pan-German mind imagines, and to hold its 
own for all ifficient periods of power and prosperity 
until the recon ration of the British outlook a hun 


dred years hence. It is pointed out that the total vol 
British 


much again as that of 


imports is still half as 
that of 


ume of exports and 


Germany, and twice 


the United Stats and the reader is reminded that it 


takes time for the swiftest pursuer to reduce a long 


ead 
-- ere 


THE UNSCIENTIFIC CHARACTER OF CHINESE PLAY. 


BY SAA rAYULOR HEADLAND 
Little has been written thus far on Chinese play, and 


what has been written has been for the most part a 


mere reference to children’s games in the treatment of 


other, perhaps more important, subjects 


rhe games of all peoples may be divided into two 


general classes. First, those which arise from a natu 


ral disposition or need for exercise or entertainment, 


which need may be either mental or physical, and is 


the same among all people Second, those which are 


the product of inventive genius for the purpose of a 


more scientific mental or physical development of the 


race. Up to the beginning of the nineteenth century 
there were few complicated games invented in Europe 
ind none in Asia, cricket dating from about the begin 
ning of the eighteenth, and baseball from the middle of 
the nineteenth 

All Chinese 


think we 


century 


games, unless we except chess—and | 
need not except even that—are to be classed 
These 


in the category of natural productions spring 


from various instincts, such as the parental or protec 


tive instinct which is inherent in every boy and ‘girl. 
people have dolls prepared 
One 


of the most interesting Chinese games of this kind is 


For its development every 
for their girls and games for both girls.and boys 
rHE HAWK CATCHING THE YOUNG CHICKENS 


The children stand one behind the other, having 


their largest and most kindly disposed boy or girl in 
front, who protects them from the hawk. The hawk 
comes to snatch away the chickens, but the line of 
small chicks swing around from side to side, while the 
old hen wings and between her 


spreads het keeps 


brood and the hawk 

Another instinct is curiosity—or hunting and catch 
ing—a disposition which, in the child, originates all 
f blindfold 


from that 


kinds games, and is not very different 


which induces the anatomist to dissect a 
body, the botanist a flower, or the cat to put her paw in 
a mouse-hole 


Closely akin to this is the guessing instinct, which, 


in China as elsewhere, has originated a large number 
of games, many of which are similar to those played in 
deter 


Europe and America, though, so far as can be 


Scientific Americ 
cientific American, 
mined, there is no trace of either having borrowed 
from the other. One of these games is 

POINTING AT THE MOON OR STARS. 

The children form themselves into a ring, with one 
of their number blindfolded in the center. As the ring 
moves around they sing: 

I point at the moon or stars as they pass. 
It may be a laddie, it may be 4 lass; 

But, whether a laddie or lass that I sing, 
His duty is clear—to come into the ring. 


The ring stops and the boy points. If his finger should 
be directed toward the vacant space between two boys, 
the ring moves again, but if directed toward a boy, he 
takes the place of the one blindfolded. 

Other instincts are those of striking, pounding, kick- 
ing, hopping, bumping, and the games which illustrate 
them are both as numerous and as interesting as those 
which are played by our own children; while other in- 
stincts, such as that of exclusion, are represented by 
games corresponding to our tit, tat, toe, or e-ne-me-ne 
mi-ne-mo. 

There are certain parts and conditions of the human 
peculiarly adapted to being played 
These are the fingers, and 


which are 
with or to call forth games. 
all the various positions in which they may be placed; 
the toes, the five senses, and the tickling of the neck 


body 


and the knee, and so we have various games corre- 
sponding to our “Little Pig went to market,” “Knock 
at the door,” “This is the church and this is the stee- 
ple,” ete. 

Every boy has a desire to excel, whether it be in the 
reaction, activity, exertion, 


matter of quickness of 


strength or ingenuity. And so, in China, as elsewhere, 
we have games which contribute to all these compound 
or complex mentai and physical qualities.’ They pitch 
much as ve pitch quoits. Two boys hook 
and pull until they break apart, 


The one who 


cash very 
their fingers togeth 
after which they both eaclaim “Honor!” 
says it first is entitled to an obeisance on the part of 
In the mat- 
physical strength they have 


ths other as a penalty tor being too slow. 
ter of the development of 
games in which there are all the elements of danger to 
be found in our basebal!; these are the pitching of the 
stone lock, the use of the great stone dumbbells, and 
the man-wheel, which require the exercise of all the 
muscle the boys possess, and contribute to its develop- 
ment as well as our own games 

Closely allied to their games, and based on the same 
natural instincts and principles, are contortions and 


acrobatic performances. For this purpose the Chinese 
invoke the friendly aid of a tree limb, or, in the ab 
sence of a tree, two boys hold a carrying pole on their 
shoulders, and a third goes through all the contortions 
natural to boy life—‘skinning the cat,”’ hanging by his 
hands He learns to bend 
handkerchief 


teeth, and two boys double up together in such a way 


heels, toes, legs, arms or 


over backward, picking up a with his 


as to make a cart-wheel and roll about the court 


All these games, it will be seen, are simply out 


natural dispositions and needs None of 
anything like the inventions of our 


while the 


growths of 
them represent 


own complicated sports Indeed games 
played by Chinese children are in many cases very in 
teresting, in few cases are they complex. They have 
nothing which corresponds to our complicated inven- 
tions, such as cricket, football, baseball, croquet, golf 
and a hundred others, which, by the way, are the result 
of the most modern inventive genius, and were not 
known or but little played in the time of our grand 
fathers. They are of the age of electricity, steam, pho 
tography, stenography and a thousand other kinds of 
scientific progress not-known a hundred years ago—the 
distinguishing characteristic “of the nineteenth cen 
tury, the greatest of all centuries in the matter of sci 
entific invention 

boys from eight to 


One of these games, played by 


eighteen, contains a moral element.I have never seen 
in the games of any other people. It. is what they call 
KIC KING \THE MARBLE. 

They have:two marbles an inchsdr’mdre-in diameter, 
one of which they put upon the gfound and shove with 
the foot. 


the Other to put it.north.(south,.east or west) of the 


Then the other is put down, and one boy tells 


first. If he shoves it so as to hit the other and still go 
in the position indicated, he wins double and is enti 
tled: to two kicks If he simply goes in the position 
When 
he tries to leave the two balls in such 
they will be difficult to kick If, how 


ever, he makes the position too difficult, the other says, 


indicated, he wins and is entitled to one kick. 
he is through 


position that 


“IT will not kick; you may kick,” and he is thus com 
pelled to play his own difficult game—or, like Haman, 


hang on his own gallows The game is one well 


worthy of the Chinese, and one of the most widely 
popular games of any played in the north 

These games, like everything else Chinese, are a 
further proof of the practical nature of the Chinése 
and their almost complete lack of the inventive fac 


ulty. The reason for this could easily be shown by a 


98 


short review of their methods of education, which con 
tribute to the development of memory ‘to the exclusion 
of reason, imagination and invention 
_~ oo ee 
SCIENCE NOTES. 

Greenwich time has been adopted officially by Spain, 
and the hours are numbered from one to twenty-four 
as in Italy. 

Constantinople was visited with a severe snowstorm 
on January 16. The tramways were stopped and traf 
fic on the railways was interfered with. 

In Winona, Minn., there have been nine hundred 
cases of smallpox, and some of the surrounding cities 
have established a quarantine against the infected city. 

The official report of the financial department of the 

aris Exposition shows a loss of only $400,000. The 
expenditures amounted to $23,300,000, and the receipts 
amounted to $22,900,000. 

It is estimated that the amount of money that was 
disbursed on January 3, 1901, in interest and dividends 
amounted to not less than $175,000,000. About half 
this amount goes to savings bank depositors, 

The brother of Andree, the missing aeronaut, de- 
spairing of his brother's return from the Arctic re 
gions, has finally opened his will. The tenor of it 
shows that the explorer hardly expected to return. 

A movement is on foot to mark the place of Commo 
dore Perry's landing at Yokohama, Japan, with a suit 
able memorial. It is probable that it will take the 
form of a lighthouse on the dangerous Piymouth 
Rocks at the entrance to Uruga Bay, the beacon to be 
surmounted by a bronze figure of the commodore. 


The year 1900 was an excellent year for fruit in 
Switzerland, and a manufacturing firm in the canton 
of Aagau decided to erect a plant for utilizing the ap- 
Machinery was put in for peeling, coring 


The baking was accomplished by 


ple crop. 
and slicing apples 
placing the slices on trays which were something like 
gridirons, one being placed over another in the ovens. 
An electric motor was used to warm the air for the 
baking. 

distributed among 
Antiquities col- 
Fund are dis 


Rare Egyptian papyri are to be 
American universities and museums. 
lected by the Exploration 
tributed 
cording to their subscriptions. 


Egyptian 
American institutions pro rata ac 
Columbia. University 
Vassar College, Hamilton Yale University 
and the Metropolitan Museum of Art will receive pap 
yri. They are all numbered and described and are 


among 


College, 


sometimes given in facsimile in the volumes issued by 
the Fund. 

The special agent of the United States Department 
of Agriculture in charge of the Experiment Station 
at Sitka, Alaska, reports that there is not the slightest 
doubt that grain can be matured almost anywhere in 
Alaska He obtained samples of perfectly ripe bar 
ley, oats, wheat and rye from several points in the 
These grains were grown 
and matured during With one exception they 
accidentally grown 
wild. If the grain will grow and mature without culture, 


interior, even far north 

1900, 
grew from seed scattered and 
it is reasonable to suppose that it will grow and im 
Flax was also grown at Sitka 
Matured 


quality 


prove if properly planted 
It attained a height of more than three feet. 
seed are produced, and a fiber of excellent 
There is no doubt that flax would be an excellent crop 
to raise 

The British 
session of a mummy 
the experts, who have been privileged to examine it, 
This addition 
is of unique value, in view of the fact that it conveys 


Museum has recently come into pos 


which is generally believed by 
to be the most ancient yet discovered. 


a more comprehensive idea of the origin of the an 
cient Egyptians than has ever yet been obtained from 
similar relics. Upon this point there has always been 


a. wide divergence of opinion among archeologists 
The mummy was taken from a neolithic grave. It is 
the body of a man about 5 feet 9 inches in height. 
Upon the scaip is’ a* remaining lock of hair which 
suggests that it was originally of a fair color. The 
hands and feet are small, and from the intellectual 
formation of his head it is conceded that he must have 
belonged to a superior race. The result of Egypto- 
logical investigations declares that the mummy is that 
of an aborigine of Egypt, which was conquered by an 
Asiatic invasion about 8000 B. C., and which after 
ward intermingled with the thus 


conquering race, 


constituting the foundation of the race known as 


Egyptians. The grave from which the body was taken 
out was an oval cavity in a sandstone rock, and cov 
Ranged 
earthen 


ered with a number of large slabs of stene 


round the body were the usual flints and 


ware pottery. It was found impossible to remove the 


grave of the body together with the mummy, so an 


exact replica of the tomb was made, and the body now 
reposes in a case in the Egyptian gallery of the mu 


seum in exactly the same position in which it was 


found 
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VANDERBILT LOCOMOTIVE BOILER 
Altheugh the which is herewith 


trated belongs to the 


locomotive illus 


modern class of freight engines 


which is distinguished by great weight, large heating 
surface, big cylinder capacity and high tractive force, 
this particular locomotive does not derive its claim 
to distinction from any of these features, but from 
the fact that it makes a radical departure from pre 
vious systems of construction in the design of its 
boller 

To everyone who has even a casual acquaintance 
with locomotive boller design, the broad dierence 


between this locomotive and the standard type will be 
firat sight, the box 
like structure for holding the fuel being here replaced 


evident at ordinary, rectangular 


by one whose cross section presenta the form of a 
true clirele, the boiler ahbell also belng changed from 
the rectangular to the cylindrical form to accommo 
date the firebox, which llea eceentrically within it 
rhe term “firebox,” as applied to that portion of the 
boller whieh containa the fuel, hae a historical value 
wm showing that the reetangular form waa the one 
sjopted in the earliest loo. motives; for it la a mat 
ter of fact that in Stephenson's firat locomotives, the 
furnace ae it waa frequently called, waa to all 
intents and purposes identical in construction with 
those in wee today rhe faet that the boxshaped 


form ia, In apite of ite many limitations, the prevailing 


type today is due rather to the conservative inatinets 


iocomotive builder than proved superil 
over other forme of construction. Had Stephen 
‘Rocket” built with a firebox of the cyl 
indrical type, it is probable, judging from the exceilent 
the herewith illus 
showing in 
be using the 


gestive of its circular 


of the to any 
ority 
son's been 
eylindrical type 


that 


resulte which as 


trated, is practice we should now 


firecylinder,” or some name sug 


part of 


term 
form, to designate this 
the boller 

It is likely that the reluctance of locomotive builders 
to raise the center of gravity of the 
duced in earlier years to the popularity of that type, 


carried 


locomotive con 


form permits it to be 


its rectangular 
down between the frames, 
amount of space between the driving wheels 

Of late years it found that the center of 
gravity may be raised considerably without impairing 
the stability of the locomotive, and the success which 
has attended the Wootten fire- 
box, and other which 
are carried ahove the frames, 


since 


utilizing the considerable 


has been 
types 
has removed any possible ob 


jection, on this score, to the 
jarge diameter which is nec ‘ 


essary if we are to secure, . 
with the cylindrical firebox, 
an adequate amount of heat- 


ing surface. 
The chief structural objec 


tion to the square firebox is 
that it is a form which is 
poorly adapted to resist the 


stresses to which it is sub 
the flat 
cessitating a vast 
stay-bolts (as many 
1,400 to 2,000 in large 
ican locomotives), w 
have to 





jected, surfaces ne 





number of 
from 
Amer 
hich 


as 


be inserted 
the 
boller shell 
distor- 

the 


complicated 


between firebox 
and the 
to prevent 
tion Under 
rather 
strains due to varia 
tions of tempera- 
ture, it is difficult to 
keep these 
all times 
tight 


case of 


stays at 

water- 
or even, in the 
not 


de 


boilers 
best 
sign, to prevent 
fracture of the bolts 
There 


of the very 


themselves. 
is also the disad- 
vantage of the flat 
surfaces tending to 
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inventor, Cornelius Vanderbilt, to remedy these de- 
fects by adopting the cylindrical form; the main objects 
aimed at, as stated by himself, being simplicity and 
strength of construction, freer water circulation, the 
prevention of scale, and decreased cost of maintenance. 





























CROSS SECTION THROUGH FIREBOX. 


The boiler was not designed, as has been frequently 
stated, with the object of securing larger heating sur 
the heating surface of the old and new types, 
in locomotives of equal weight, being approximately 
the same; although it should be noted that the greatly 
increased efficiency shown by the Vanderbilt locomo- 
tives now in operation amounts in its practical results 


face, 


to the same thing as an increase of heating surface. 
The locomotive herewita illustrated is one of the two 
for the Baltimore & Ohio Railroad, 
which were delivered last August and have been used 
in regular freight service since that time. The locomo- 


975 


tive has a total heating surface of 2,750 square feet, of 


consolidations 
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are of the Vauclain compound type, with cylinders 151 
and 26 inches in diameter by 30 inches stroke The 
drivers are 54 inches in diameter and the total wh« 

base is All the reports thus far re 
ceived of highly satisfactory 
Two consolidations of very similar dimensions and 
power were delivered last July to the Union Pacific 
Railway, and altogether ten locomotives of this type 
have been constructed and put in operation, The first 
boiler of the kind to be constructed was placed in a 
freight locomotive built at the New York Central & 
Hudson River Railroad shops at West Albany for the 
New York Central Railroad, which has been in 
service for eighteen months, As showing the 
good effecta of freer preventing boiler 
acale, it may be mentioned that at the end of one year's 
this found that there 
waa lesa than formed on the 
locomotives of the 


23 feet 8 inches. 


these locomotives are 


now 
about 
eclreulation in 


locomotive it 
L382 of an 
whereas in 


service of waa 
inch of seale 
outaide of the firebox: 
performing similar work 
it waa found that IS of an inch of 


to be taken off at the close of a similar 


standard type on thia road 


from 1-16 to acale 


had invariably 


term of service hia freedom from scale ia to be at 


tributed in 
which by 


some degree to the corrugated form of the 
ita 
expanda and contracta under 


and 


firebox, concertina-like movement aa it 
changes of temperature 
tends to crack loosen the scale 

In the discussion the reading of a 
paper by Mr. Vanderbilt on his boiler at the last meet 
ing of the American Society of Mechanical 
the opinion was expressed that if the new form of 


show such 


which followed 


Engineers 


good results in 


a most important advance will have 


construction continued to 

every-day service 

been made in the art of locomotive construction. 
->-eo+- 

Rocks, 

made in 


The Toads in 


Some experiments were recently 


Survival of 
England 
to test the belief that toads can live for long periods 
in rocks without air or food. The Rev. W. Buckland 
took a large block of coarse oolitic limestone and 
prepared twelve one 
foot deep and five inches in diameter. 


circular cells in it, each about 
A groove or 
shoulder was cut at its upper margin so as to receive 
a circular plate of glass and a circular piece of slate 
was in turn to protect the glass. 
twelve smaller inches deep 
inches in diameter in a large block of silicious sand- 
being 


He then prepared 


cells each six and five 


these cells also 
with glass and slate 
and luted around with soft 
clay. The object of the glass 
cover was, of course, to per- 
mit of the toads being seen 
without having to remove the 
lids. One live toad 
placed in each cell and the 
cemented on. The 
of the toads was as- 
before sealing up 
cells. Both stones were 
" buried under three feet of 
earth for thirteen months. 
All of the toads in the sand- 
stone cells were found to be 
dead and their bodies were 
decomposed, showing that 
they had been dead for a long 
period. The major- 
ity of the large 
toads in the block of 
limestone were alive, 
says The Engineer- 
ing and Mining Jour- 


stone, 


covered 


was 


covers 
weight 
certained 
the 








nal, and in every 
instance the glass 
covers were cracked. 
The toads were 


weighed, and it was 
found that they had 
decreased in weight. 
The conclusions 
drawn by the natu- 
ra'ists were that the 
live a 
exclud- 


cannot 
totally 
ed from air, and can- 
not live two years if 


toaag 
year 


assist the deposit of totally deprived of 
scale, with its ac- food. 

companying loss in + 0 
evaporative power, A Bust of Charles 
and trouble and cost BALTIMORE AND OHIO CONSOLIDATION LOCOMOTIVE WITH VANDERBILT BOILER. H. Haswell. the first 
of cleaning. The Cylinders, 15}4 and % inch by % inch. Boller pressure, 190 pounds. Heating surface, tubes 2,615 square feet, firebox 135 square feet. ieetnserte- Chiat of 
rectangular form, Total weight. 195,900 pounds. the United States 
moreover, is an ex- Navy, has been 


pensive form of construction, both as to first cost and 
subsequent maintenance; and, lastly, it is not favor- 
able to that free circulation of the water which is nec- 
essary to high evaporative efficiency. 

The locomotive which we herewith illustrate repre- 
sents a very successful att.mpt on the part of the 


which 2,615 square feet is in the tubes and 135 square 
feet in the firebox. There are 500 tubes, 1% inches in 
diameter and 11 feet 6 inches in length. The boiler 
pressure is 190 pounds to the square inch; the total 
weight of the engines is 193,900 pounds, 170,800 being 
on the drivers and 23,100 on the trucks The engines 


placed in the Union Club, New York. Haswell was the 
first officer in the navy to introduce scientific methods 
of engineering. He organized the Engineer Corps of 
the service. He was also known as the author of the 
first table-book for engineers. He is now in his ninety- 
second year. 
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A COMBINATION PIPE AND BENCH VISE. 

A complete and efficient bench or pipe vise, having 
a sliding jaw which is operated by the screw and which 
is adjustable to any position, is an invention for 
which Peter Broadbooks, of Batavia, N. Y., has received 
a patent, 

The fixed jaw is carried by a suitable base. Through 
the fixed jaw a bar slides, on which a mevable jaw is 
adjustably secured, On the bar a screw-block is fitted 
to slide, through the top of which serew block a screw 
is threaded, In the fixed jaw a rod is awiveled, which 
can be bound to a chuck carried on the end of the 
screw, Thus constructed, the apparatua is an efficient 
vise designed to be used in the ordinary manner, 

Hut when it is desired to use this vise for the purpos 
of gripping pipes, auxiliary pipe-jawa are employed, 
formed with flanges which are passed over correspond 
ing flangea of the fixed 
held in net-acrewa 
made to that is to 


and movable jawa and are 


place by These pipe-jawa are 


interlock aay, the one jaw ta 


adapted to pass into a alot formed in the other jaw, 
ao that the elongated teeth formed on each of the 
jaWwe may slide past one another and therefore receive 
pipes of various siges 
a 

STEERING TIRPEDOERS BY WIRELESS TELEGRAPHY 

A few months ago attention was drawn in the 
Screntiric AMERICAN to the invention of a young Bng 
lish electrician, Mr. Cecil Varieas, by which it was 


rendered possible to steer torpedoes and other light 
craft by means of Marconi’s wireless telegraphic sys 
tem In that article a description was given of a 
severe trial that had been carried out with a model 
launch by Admirai Colwell. Since that time the in- 
ventor has furthering his experiments with a 


view to steering submarine torpedoes in the same way, 


been 
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and a short while ago an exacting test was made in 
the open sea of the English Channel, in which the 
inventor was able to manipulate by means of ether 
waves and with conspicuous success the movements of 
a torpedo in any desired direction while it was travel- 
ing below the surface. 

The Varicas torpedo resembles in outward appear- 
ance the familiar Whitehead projectile, The dimen- 
sions are precisely the same, and the propeller is of 
equal caliber. The interior of the torpedo, however, is 
The explosive and the driving engines 


vastly different. 





A COMBINED BENCH AND PIPE VISE. 


are localized in the same positions, but the gyroscope 
is supplanted by the electrical apparatus and receiver 
necessary for the actuating of the rudder. The tor- 
pedo installation consists of a Marconi coherer in 
circuit with a relay and battery. The relay closes 
the circuit of a decoherer and electromagnet, which 
attracts an armature. The latter is made to actuate 
the valve of a steering engine which is connected to 
the craft’s rudder. 

The stationary apparatus upon the shore, battleship, 
or other point from which the torpedo is fired, com- 
prises a periodic interrupter placed in circuit with an 
induction coil, which in time works a wireless tele- 
graphic transmitter. 

When this périodic interrupter makes circuit the 
coil works the transmitter so that ether waves are 
produced, and the coherer on the craft conducts, work- 
ing the relay which closes the circuit of both the de- 
coherer and electromagnet. This causes the valve of 
the steering engine to move, so that the rudder is 
also turned in a certain direction. 

When the interrupter breaks circuit the ether waves 
cease, and the coherer is decohered by the decoherer 
and ceases to conduct—the same as is now done 
in the Marconi system of wireless telegraphy— 
causing the relay to break the circuit of the 
electromagnet on the steering engine so that 
it releases its armature. The rudder is then 
reversed to the opposite direction by a strong 
spring. By this it will be seen that so long as 
the interrupter on shore makes circuit the rud- 
der is pointed in a certain direction, but di- 
rectly the circuit is broken the rudder assumes 
the diametrically opposite position. 













From this it will be recognized that if the 
alternate making and breaking of circuits is 
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TORPEDO ARRANGED TO BE STEERED BY ELECTRICAL IMPULSES. 


continued with regularity, answered by corre- 
sponding regular deviations of the rudder, the 
. craft must travel in a direct straight line. On 
\ the other hand, if either the making of the 
circuit is longer than the period of breaking, 
or vice versa, the rudder is maintained in one 
position for a longer period, so that the direc- 

tion traveled by the craft is in a curve. 
One of the illustrations represents the shore 
section with various connections with battery 
coil, ete. The variable peri- 
odie interrupter consists in a 
drum, O £, over the periphery 
of. which are secured two 
tubes of conducting and in- 
sulating material cut so as to 
fit into one another in tri- 
angular zig-zags, zr. The 
whole drum is rotated’ by 
clockwork, G, at a uniform 

velocity 

The sliding contacts, BC, 
press on the drum as it is in 
rotation. Cc is fixed and 
serves to maintain a continu- 
ous electrical connection with 
the conducting half, Oz. The 
other contact, b, is movable 
in a direction parallel to the 
axis of the drum by means of 


Io! 


the screw, ¢, which can be turned by the handwheel, W. 
As the drum rotates this contact is brought into the po- 
sition shown by the dotted line, p, so that it traverses 
the insulating and conducting portions for equal peri. 
ods, By moving the contact toward K, however, the suc- 
cessive periods in which it will pass over the conduct- 
ing portion will be greater than the successive inter- 
vals of the insulating portion, the difference increas. 
ing as the contact is removed from the equi-periodie 
line, p, But, on the other hand, if the contact be 
brought on the other side of the equi-periodic line, 
p, toward L, the reverse happens, That is to say, the 
successive intervala of break become longer, and those 
of make shorter, the difference increasing the farther 
the contact is removed from the line, p, so that by 
turning the wheel, W, in either direction intervals of 
make and break can be equal on the successive inter 
vala of either, or make made greater than the aug 
consive periods of broak or viee versa, 

The recovery apparatua employed on the oraft te 
ahown,, C ia the Marconi coherer in clreult with the 
relay, Y, and battery, #4, The relay in made to clone 
the cireuite of the decoherer and the electromagnet, 
M, which electromagnet attracta ite armature, @, fixed 
to the valve arm, 4, of the steering engine, 84, This 
armature is acted upon by a epring, «, which tenda to 
pull it from the electromagnet, M. When this electro 
magnet attracts ite armature it turns the valve in a 
certain direction, and the steering engine by aid of 
the levers (shown in dotted lines) aleo turns the rud- 
der in a certain direction, but turne it in the opposite 
direction upon the release of the armature, a, acted 
upon by the spring, &. 

When the variable periodic interrupter, Ot, on 
shore makes circuit the coil works the transmitter, 
7, which produces ether waves, making the coherer 
on the craft conduct, causing the relay to close the 
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TORPEDO WITH RECEIVING FLOAT. 


circuit of the decoherer and electromagnet, which last 
turns the valve of the steering engine, causing it to 
turn the rudder, R, in a certain direction. 

When the variable periodic interrupter on shore 
breaks circuit, the coil and transmitter cease to pro- 
duce ether waves. The coherer on the craft is de- 
cohered by the decoherer, which causes the coherer 
to cease to conduct. The relay then breaks the circuit 
of the electromagnet, which, consequently, releases its 
armature, a, and the spring, s, then actuates the valve 
of the aforesaid steering engine in the opposite direc- 
tion, so that when the interrupter on shore makes 
circuit the rudder on the vessel to be steered turns in 
a certain direction, but when the circuit is broken 
it turns in the opposite direction. By equalizing the 
periods of make and break, therefore, the movements 
of the rudder neutralize one 
another, so that the craft 
must necessarily travel in a 
straight line But by the 
handwheel, W, of the inter- 
rupter on shore in either di- 
rection, the successive inter- 
vals of make may be made 
greater than those of break, 
or vice versa. 

With regard to the torpedo, 
the inventor has designed an 
ingenious contrivance for ar- 
resting the ether waves from 
the transmitter in their pro- 
gress through the air and con- 
ducting them to the instrv- 
ments within the torpedo, 
which is submerged to a 
4 depth of about ten feet. On 
the upper surface of the pro- 
jectile, near the stem, is a 
small recess containing a bob- 
bin of fine wire with one end 
| attached to a metal float 
4} which fits into the recess, 
forming part of the outer cas- 
ing of the torpedo. When the 
projectile enters the water, 
from the tube, this fioat is 
detached by the concussion 
and rises to the surface, at 
the same time unwinding the 
bobbin. This float serves the 
same purpose as Marconi's 
high mast. The waves are 
received and conducted 
through the wire to the bot- 


2Q) 200 hoe 








COURSE OF THE 
TORPEDO. 
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tom and thence to the apparatus stored in the cham 


ber within the projectile 


One of the diagrams illustrates the results of a trial 
to which the instrument was subjected, which was of 
a very exactine haracte Ihe hore apparatu was 
stationed t A rhe pr elling engines of the craft 
were set in motion ul traveled in the direction 
indicated by the fig f rhence it was carried to a 
point immediately opposite the transmitting apparatu 
ind brought back to the tarting point a shown by 
the figure [t was then dispatched on the complicated 
journeys ind 4, and | ht back once more to the 
shore instruments Ther to test the absolute und 
immediate subserviency of the ift to the manipula 
tions of the transmitter, it wa ibmitted to the series 
of circular sweeps merked rhis was a very trying 
ordeal to the craft, but it performed the evolutions 
readily and perfectly It was then dispatched seaward 
traveling in a directi traight line to the peint, B 
where it described a circle indicating that it had 
reached the limit to which the ether waves traveled 
which in thi nsta ‘ ‘ " Of course th 
distance m be indefinite ncrease improving 
the senaitivene of the instrument ind strengthening 
the potentiality of the current transmitted 


The value and possibilities of this invention are in 
calculable It can be manipulated so easily, readily 
and variously that it would be impossible for an enemy 
to locate its direction of travel Then again it is im 
possible for it to miss its alm, whereas with the gyro 


nullifie 


which 


scope the movement of the target completely 


the discharge of the 


lost It is 


torpedo 


consequently 


ilsao much cheaper than the ordinary tor 


pedo The Whitehead torpedo costs $10,000, while the 
complete cost of a torpedo equipped with the Varica 
instrument costa only $3,000 Of course, there is the 
yet of the shore apparatus, but this is only an initial 


rhe 


are approximate it 


penditure instruments placed in the torpedo 


weight to that of the gy 


roscope 


which is an important consideration ince increase 


in weight would signify a 


proportionate nerease of 


the power of the propelling machinery rhe invention 
has been inspected by several milita ind naval ex 
perts from all countries, who have expressed the opin 
ion that it is by means of wireless telegraphy that tor 


controlied in the future The Swedisl 


pedoes w ill be 


government has already commenced the introduction 


f steering torpedor 


of a similar means of into the de 


fenses of its country 
ooo 
MANUFACTURE OF WATER-GAS AT THE FORTY 
FOURTH STREET STATION, NEW YORK.—II 
In our january 1%, we described a 
of the 


Gas Company for th 


issue of portior 


Street plant of the Consolidated 


Forty fourth 


man icture of water-ga rhe 


article referred to described the Lowe apparatus, it 


produced, and also the 


which illuminating 


Gasogene plant, for the manufacture of non-illuminat 
ing water-gas It wa shown that the products of 
these two piants are led to a relief holds rom which 
they are conducted to the condense! of in oil-ga 


plant The oil-gas from this plant and the mixture of 
lluminating and non-illuminating wats i ifter 
eing combined in these ondenset ure passed 
through the successive stage ot ecrubbing, purif n 
etc., and finally collected in the main gas-holder 
OILGAS PLA 

The first element of the o 1s plant cor ts of a 
row of elghteen benche containing ix retort in 
which the oll and steam are decomposed. Kach bench 
contains six retorts arranged in tiers of three rhe 
retorta are cylindrical in section, and extend entirely 
from the front to the back of the bench rhey are set 
in fire-brick walls, and the whole of the masonry, in 
cluding the archea, et is built of the best firebrick 


the retorts are closed at each end by cast-iron mouth 


pieces provided wiih movable lids Each bench of 
ix retorts is heated by two furnaces, one on each sid 
into which a supply of oil is sprayed under air pres 
sure The liquid fuel con ta chiefly of the tar, pitch 
and various oils which are collected in drip tanks to 
which they flow by gravity from the hydraulic main: 
the scrubbers and the condensers From the drip 
tanks the refuse oil is pumped to a general collect 
ing tank, from which it flows to the burners at the 
retorts Within each retort is a Ginch, wrought 
iron pipe, which is closed at one end and has a semi 
circular section cut away from the upper half of the 
opposite end To the closed end of each of these 


pipes is led a small supply pipe, by which the oil and 


steam are introduced. The mixture is vaporized and 


the 
ing gases, escaping from the opposite end of the pipe 


partially decomposed within the pipe, and result 


flow back above it to finally leave the retort by means 
of a vertical standpipe Our sectional view, taken 
through one tier of retorts, shows the front of the 
retorts with the long line of standpipes extending 
above it. The gases pass from the standpipes down 
into the hydyvanlic main, where the (tar and heavy 


oils are condensed and collected. 


The standpipes ter- 
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minate in what are known as dip pipes, which are 
carried down a few inches below the surface of tar 
and liquor as shown in the engraving. The 
liquor is maintained at a predetermined level 
by means of an adjustable gate, and the gas, after 
passing through the liquor, is led to the bottom of the 
air condensers Here it is joined by the mixed gases 


from the relief holder, already referred to. In passing 


through the retorts, the oil is decomposed into a fixed 


oil-gas which is practically the same as the Pintsch 
gas so largely used for the lighting of street and rail 
way cars The gas mains which lead from the relief 
holder and from the oil-gas retorts are provided with 
sates, which enable the operator to mix the two gases 
in the proper proportions to give am illuminating gas 
of the desired candle power! The air condenser con 
sists of two wrought-iron bases, each section of which 


is 6 feet wide and 30 feet in length From the base 


there extends a series of vertical rectangular sheet 


steel pipes, each pair of which is connected by a bend 
at the The 


four, the 


top pipes are so arranged as to operat: 


ections of route followed by the gas« Il 


passing through the condenser being such that 


iegivet 


volume, in passing from one end to the other, has to 


travel through a linear distance of 500 feet, and | 
exposed to a total cooling surface of 15,000 square 
feet Here the gases are cooled from a temperatut 


of 180 deg. to one of approximately 100 deg., the tem 


perature of the issuing gases varying, of course u 


cording to the temperature of the atmosphere and the 


imount of gas that passes through in a given time 
In the process of cooling, any oil which may not 
hay een thoroughly fixed in the retorts is deposited 
ind falls to the base, from which it drains off to a 
drip tank 

From the outlet of the condenser the mixed and 
cooled gas is led to the base of a tubular water con 
denser, where it passe up and down through a series 
of tubes that are surrounded with circulating wate! 


Here the ga cooled down to a 


deg. F 


temperature of SO 


and any unfixed oil that may remain are 


deposited From the condensers the gas passes to the 


crubbers, which are constructed on the same general 
principle is those already described, the cylinders in 
this case being divided by a vertical diaphragm, whose 
object is to cause the gases to travel up through on: 
half of the conden and down through the other 
half In these condenser eare is taken to use only 
1 imites imount rf vat ol the already cooled 
ih -exce iV mount would be ible to 
i1DbSso i ertalir pol 
i draw! fron th scrubber the wtion of 
powerful centrifugal exhauster, and forced through a 
big valve known as the center valve, from which there 
radiates a series of horizontal pipe which lead to the 


base of the purifier rhe purifiers are large cast-iron 
boxe measuring 24 feet square and about 4 feet in 
deptl Each box i provided with a wrought-iron 
cover, Which, when it is in place, is seated in a water 


eal that renders the purifier gas-tight The interior 
f each of these huge boxes contains two sets of 
gratings or grids, upon which is thickly strewn a 
purifying material, which consists of wooden chips 
ind shavings that have been thoroughly saturated in 
oxide.of iron The gas filters up through this mate 
rial, and the action of the oxide of iron serves to 
remove the remaining impurities, which consist chiefly 


of sulphur in the form of sulphureted hydrogen. From 


the purifier the gas passes to two large station mete 


where it is measured, and a record obtained of the 
actual amount tha is being manufactured hour by) 
hour. From the meters the gas is led to a large ga 
holder with a cavacity of 2,000,000 eubli feet ind 
from the gas-hoider it passe under a pressure ofl 
from 3 to 7 inches of water, to the city mains 


Although the Forty-fourth Street station has a capa: 


ity of 8,000,000 cubic feet per day, it only requires an 
irea of slightly over two acres to accommodate the 
plant, a fact which is favorably commented upon by 
the many foreign expert vl have at var is time 

visited the tation hark we due Dy Elliott 
chief chemist of the Consolidated Gas Company, and to 
Mr. F Crowell, the superintendent of the Forty 
fourth Street station, for courtesies extended during 
the preparation of these articles 

- —> + 6+ ee — 


To Determine the Height of Liquid in a Cask, 
In order to ascertain how far the liquid reaches in a 
keg, says Deutsche Destillateuren Zeitung, the follow 


ing simple method may ve employed 


Take a glass tube, bent at right angles, whose long 
leg is equal to the height between the bunghole and 
the upper floor, while the shorter one need only be a 
few inches in length. The shorter end is now con 
nected with the bung by a piece of rubber hose, the 
longer one is placed ia a vertical position and the bung 
is opened. According to the law of communicating 


vessels, the liquid will rise in the tube to exactly the 
same height as in the cask, se that the level of the fluid 
can be ascertained with great accuracy 
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Automobile News, 


The Gran.' Palais of the Exposition is being utilized 


for a vast automobile and bicycle show, in which all 


the leading French and foreign makes are represented. 
The Exposition has been organized by the Automobile 


Club of France, under the direction of its commission- 


er-general, M. Rives The exhibits have been divided 
into two classes: |. Automobiles of all kinds, moto- 
cycles, and vehicles using mechanical traction. Il. 
Bicycles of all descriptions A great number of ac 
cessories form part of the exhibits in each class. Ac 


cording to tl regulations, each of the automobiles 


is required to make the trip from Paris to Versailles 
to show that it is really capable of working. A retro 
spective exhibit is one of the interesting features, as 
well as a hall set apart for explaining the working of 


the different systems to persons interested 


According to the Auto-Velo, the Automobile Club 


of France has not as yet formally announced its choice 
of the the 


defend its colors in 


but if 


chauffeurs who are to 


Gordon Bennett Cup race certain indication 


almost official, are to be believed, two of these have 
been already chosen These are Charron, who won 
the cup race last year, and Levegh, the winner of the 
Paris-Toulouse race For the third, a list of the most 
prominent conductors will be made, and the com 
mittee will decide by vote Neither Charron nor 
Levegh has as yet received any notification as to the 
choice, but it is probable that neither will refuse the 
honor As to the Belgian Club, it will likely send 
with Jenatzy a machine of quite a new variety, in 


which a combination of petroleum and electricity will 


machine makes 
but 


formidable 


be used According to Jenatzy, this 


the unusual speed of 72 miles an hour, even if 


allowed, it will 


the 


60 miles an hour i prove a 
well-known 


the 


competitor Fournier motocyclist, 


who, mounted with Charron in Gordon Bennett 


race, has tried this new machine, confirms its extraor 


dinary speed 


Consul Hughes of Coburg follows: Dr 
M. Kallmann 


ly propelled vehicle in 


writes as 


report on the competition of electrical 


ferlin is highly instructive. 


The battery taking the first honors weighed only 121 


pounds per kilowatt-hour, while the heaviest weighed 
86 pounds per kilowatt-hour The mean weight of 
the thirteen vehicles taking part in the competition 
was 165 pound Upon the assumption of a yearly 
tota: mileage of 9,500 miles, he calculates the annual 
maintenance t of a bat it only 48d., or, say, 

‘ mallest consumption of energy 
per ton mile e mean speed amounted to 91 watt 
hours for a passenger car, a far better performance 
than previous records are able to show At the high 


est speed, the consumption increased to 135 watt-hours 


However, in the majority of cases, the demand did 
not vary greatly with the speed, which leads to the 
conclusion that, in order to obtain the greatest com 
mercial economy of energy, the electrically propelled 


car should be driven at the highest speed consistent 


with public safety. By the high speed the consumption 
of energy per car mile is not considerably increased 
while the number of passengers which may be trans 
ported in a given time naturally increases with the 


With 
weight to be 


speed regard to the motor best adapted for the 


propelled, the capacity should amount to 


approximately 1 kilowatt per ton of the rolling weight 


A number of interesting experiments have been re 


cently made in the Italian Army with regard to the 


application of automobiles in military maneuvers 


rurin, under the 


Etat-Majo1 ro thi 


These tests have been carried out at 


direction of the officer of the 


end, the government had previously ordered from a 
Paris firm a heavy steam automobile of 50 horse 
power, capable of transporting, besides the combustible 
and water necessary for a course of 20 miles, 4 tor 


it a mean speed of 6 to 8 miles an hour on 
that this the 
srades of 8 


of material 


level road It has been found with load 


automobile could easily mount and 10 


» miles an hour. In other 
load 


representing a 


per cent while 

carried, it 
total of 27 
The 
the Etat-Major have been carried 
the 


cases, besides the 4 tons of Which it 


could draw 10 wagon 


tons, on roads not exceeding 4 per cent grade 


experiments made by 


out on a large scale, and automobile carrying its 


full load has made several times the trips Turin-Pino 


Chieri, 22 miles; Turin-Orbassano, 21 miles; Turin 


Suse, 32 miles; Turin-Suse-Mont Cenis, 42 miles, et« 


From these trials it has been proved undeniably that 
steam automobiles will render great service for the 
transportation of heavy loads As to the light ma 
chines, especially for the transportation of personne! 


the officials have found that petroleum and electri« 
vehicles will prove of great value in military oper 
ations, although the latter must be for the time ex 
cluded from the active service of the troops on ac 


the difficulty of finding charging stations 


along the route are 
the Etat-Major, and the results are quite favorable to 
the use of the automobile in the army. 


count of 


These tests being continued by 
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Worrespondence. 


Our Armored Cruisers, 


To the Editor of the ScientTiric AMERICAN: 

4s a reader of the ScientTiFic AMERICAN I have been 
very much interested in the articles appearing in the 
t different times on the various navies of the 


pape! 
world, and especially on the development of our own 
navy It is very satisfactory to think that, ton for 


ton, the American ships are equal, if not superior, to 


the ships of any other navy of the same date and 
class [ think this especially true of the battleships 
of the “Georgia” class, which are without a peer in 


inv navy But it is doubtful if the same can be said 


of the armored cruisers of the “St. Louis” and “Cali 


fornia” classe 

In the article on the English navy in the Scienrivi 
AMERK of December 10, 1898, the difference between 
a protected and an armored ship was explained Any 
ship having a vertical water line belt of armor" was 
classed as an armored ship, and for this reason I think 
the “St. Louis” should be classed as an armored and 
not as a protected cruiser If we compare the “St 
Loui with the Varese” of the Italian navy, it is 


found that the “Varese” has so much more armor pro 


tection that I almost agree with you that the two 


ships are not in the same class. The “Varese” has 


the same number of 6-inch rapid-fire guns as the “St 


Loui and one 10-inch and two 8-inch guns in addi 
tion The “St. Louis” is better supplied with quick 
fire and machine guns, but still it is to be feared that 
the “St. Louis’ would cut but a sorry figure in a stand 


up fight with the “Varese” with equally efficient crews 


Of course, the speed of the “St. Louis” would enable her 


to run away; but if the displacement of the “Varese 
raised to that of the “St 


(9,700 tons), a difference of 2,300 tons, or about 31 per 


(7,400 tons) were Louis 


cent, would not the extra displacement allow boile: 


and engine power enough to raise the speed of the 


Varese” from 20 to 22 knots? If such were the 


case, what chance would the St. Louis” have then? 


In the “Maine” it is expected to raise the speed from 


16 to 18 knots by adding 1,000 tons to the displace 


ment, or about 8.7 per cent 


Another ship to compare with the “St. Louis” is 


the Japanese “Asama.” The two have practically the 


same displacement, coal capacity and speed, but in 


armor and guns the Japanese outclasses the American 


completely rhe Asama™ ought to be a match for 


two ships like the “St. Louis 





In the article describing the “St. Louis” (Scienrirs. 
AMERICAN, December 22, 1900) she is compared with 
the glish “Monmouth” without much advantage to 
either, as each possesses qualities lacking in the other 
It has been stated several times in the Scienriri 
AMERICAN that the English ships were very much un 
dergunned in comparison with our own and other 
navies If so. | do not think they should be adopted 
as a standard with which to compare our own ships 

If the Asama™ be compared with the “California 
it is seen that the two ships have the same speed, the 
same battery of Sinch and 6-inch guns, practically 
tl ime belt armor, and about the same protection 


for the most of the battery Probably the continuous 


casemate armor of the “California” affords more pro 


tection than that of the (sama which has the 
further disadvantage of having four 6-inch guns 

uinted on the main deck with only hield protec 
tion The “California ilso has a more effective bat 
tery of quick-fire and machine guns These are un 
doubted advantage in favor of the American ship 
but they fail to account for the enormous difference 


of 4,000 tons in the displacement of the two ships. 


The Japanese have obtained nearly the same results 
in a ship of only 9,750 tons as we have in a ship of 
13,800 tons I do not see where we have any reason 
to boast I think the fundamental! principle of naval 
construction is that, other qualities being equal, the 
most efficient ship is the one which can give and take 
and the naval constructor who 


the most pounding 


turns out such a design has beaten his rivals by just 
that much It has 


AMERICAN that a quart of efficiency 


been tated in the Screnririn 
could not be ob 
tained from a pint of displacement, but in our new 
armored cruisers it looks like getting a pint of ef 


ficiency from a quart of displacement. The data for 


arriving at the above conclusions have been gleaned 
from the columns of the Scienriric AMERICAN 
If my ideas on the subject are wrong, I would like 
to learn it through the same medium which brings me 
to the real reason for writing: That in some future 
issue of the Sctenriric AMERICAN you would devote the 
Space to a comparison of the American with the Italian 
and Japanese ships mentioned, I think such an article 


would prove very interesting to a large number of 


your readers F. 1. Brown, 


Kittery, Me., January 4, 1901 


(The following reply has been received from an ex 


Scientific American. 


pert to whom the above letter on our armored cruisers, 
and the one published in our preceding issue on the 
same subject, were referred.—Eb.} 

These correspondents are right in denominating the 


“St. Louis” an armored cruiser. 
cruiser” is used officially in connection 
vessels for the reason that the appropriation under 
which they are to be constructed was for three pro- 
tected cruisers. The Board on Construction deter 
mined to embody in the vessels such features as make 
them second-class armored cruisers, and the disposi- 
tion of weight represented in the design was forced 
upon the Bureau of Construction and Repair. 
Speaking generally of comparison of our own ves- 
sels and those of foreign design under construction, 
it may be said that the difficulties in the way of a 
strictly true and impartial comparison are extremely 


The term “protected 
with these 


great because of the inaccuracy of information as to 
vessels which is available to 
any one writing as your correspondents do, The dis 
publications touching upon 
such vessels is generally the trial displacement, and 
trial displacement” is, at best, a very indefinite term, 
inasmuch as the weights to be carried on trial must 
be definitely known in order to make the use of trial 
dieplacement, for purposes of comparison, of any val 


details of the foreign 


placement given in all 


ue. The trial displacement fixed for vessels of the Uni 
ted States navy involves a considerably greater pro 
portion of the maximum weights to be carried, in the 
deep sea-going condition, than is the case with many 
of the foreign-built vesvels of war, and this is espec- 
vessels designed and built 


The dispo- 


ially true in the case oi 
by private shipbuilding concerns abroad, 
sition of weight in any design is necessarily deter- 
mined by a compromise among several opposing inter- 
ests, and in the case of vessels designed for the United 
States navy, it very often happens that the disposi 
tion of weight finally fixed upon is not that which the 
designers themselves regard as the most desirable 
Among the features affecting the total weight and 
which may possibly ac 


the distribution of weight 


count for some of the differences noted by your cor 
respondents between recent designs for vessels of the 
United States navy, as compared with those of foreign 
navies, it may be said that the designers for the pro 
pelling machinery for these vessels require weights 
such that about 11 horse power are developed per ton 
of engineering weights, whereas, in the case of the 
vessels quoted, the horse power per ton of weight is 
very materially greater The space required for ma- 
chinery has also had an effect in determining the 


lengths of the vessels, and through affecting the 


length has made necessary material increases in ar 


mored protection for the water line area. The quan 
tities of ammunition carried by our own vessels are 
understood to be very considerably in excess of those 
in either of the vessels quoted by your correspondents 
The weight and space devoted to the accommodation 
of officers, petty officers and crews of our vessels are 
materially greater than in the case of the other ves 
sels under comment; and it may also be pointed out 
that there is a considerable expenditure of weight in 
volved in the provisions made for our efficient systems 
of ventilation, heating, and electrical installations, 
as well as in such less noticeable details as. ice plants, 
cold storage, laundries, et There aye other elements 
which may be less readily brought into the comparison, 
such, for example, as the differences in freeboard and 
total height of structure in the several cases; scant 
lings and general strength of the structures, and space 
and weight devoted to the accommodation of the com 


plements and stores and supplies carried for their use 


A New Edition of the Cyclopedia of Becetpts. 


A few years ago the publishers-of this paper issued 


the first edition of “The Scientific American Cyclopedia 


of Receipts, Notes and Queries It was well received 


by the press, and came quickly into the favor of its 


purchasers. It has been used by those unfamiliar with 
the arts with great success ro those who are unac 
auainted with the book, we may say that it consists of 
a careful compilation of the most useful receipts which 


have appeared in the Sctentivic AMeRICAN, together 


with much additional information Nearly every 
branch of the useful arts is represented, and almost 
every inquiry relating to formule will be found 


answered in its pages, making it of the utmost value 


in either house or factory It is much more than an 
ordinary receipt book, as it gives all the standard and 
special formulew, thus enabling the reader to find a 


receipt which fits his peculiar need. The alphabetical 
arrangement with abundant cross references makes it 
an easy work to consult The Appendix contains the 


very latest formule, 900 in number, and in response to 


many requests the publishers have decided to print a 
small edition of the Appendix for those who have an 
earlier edition of the Cyclopedia. They have also pre 


pared a very full table of contents, which will give »n 


admirable idea of the scope of the book. 
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Engineering Notes. 

The canal bill which was introduced in the Prussian 
Diet of January 12 calls for an appropriation of 389,- 
000,000 marks, or $97,250,000. 

A large corundum mill, said to be the largest in the 
world, is in operation at Raglan, Ontaric. Fifteen tons 
of corundum are turned out a day, using one hundred 
tons of rock. 

Many railroads, including the Chicago, Great West- 
ern, and the Chicago & Alton and Erie Railroad, have 
ceased to permit news agents and peddlers upon the 
trains, as it was found to be a nuisance to the travel 
ing public. 


The St. Petersburg Car Works have just finished 
for the Trans-Baikal line of the Siberian Railroad a 
fine train of five cars, which cost over $50,000, One 
of them is given up to first-class passengers, two to 
second-class passengers, the fourth is a .parlor car, 
and the fifth a diner. 
bules. The furniture is mahogany, and the parlor is 
provided with a piano. 


They are all connected by vesti 


The men who were at work on the top of the Will 
jamsburg tower of the new Kast River Bridge, New 
York, had a thrilling experience on January 19, when 
a sudden snow squall struck the city The wind 
raised part of the wooden flooring and blew the boards 
in every direction. The men lay down and held on 
to everything within reach. 
discard their gloves in order to maintain a firm erip, 
and, in their fingers frostbitten. 
After the flurry of snow subsided the men came down 
the rope ladder and work was suspended for the day, 


Some of them had to 


consequence, had 


The cycling industry of England is at present in a 
critical condition, The majority of the companies 
have not paid any dividends during the past year, and 
the outlook ‘portends worse business in the future, It 
is estimated that no less than $100,000,000 are sunk 
in the cycle industry in England. During the past 
four years no less than fifty companies aggregating a 
capital of $25,000,000 have disappeared. The main 
reason for this crisis is over-capitalization, combined 
with reckless, dishonest trading, while the cycle, al- 
thcugh a popular means of locomotion, is being rapidly 
supplanted by the motor car. The cycie firms at pres 
ent in a flourishing condition make this induetry only 
a ramification of an extensive business, so that any 
loss incurred by cycle manufacture is compensated by 
the financial success of other specialties. 


Moscow was formerly connected to Nijni-Novgorod 
by a waterway, but through neglect this means of 
intercommunication has long since been closed, owing 
to the filling up of the channel with sand, etc, At 
tempts, however, are to be made to reconstruct it. The 
river Moskwa a few years ago was a useless water 
way, but a steamer trading company built a series 
of locks and dams, and have since developed a vast 
traffic 
num 


amounting to about 17,000,000 poods per an 


between Moscow and Koiomna. Above the lat 
ter point to Rjasan, where commences the navigable 
portion of the river Oka, which flows to Nijni-Novgo 
rod, the passage of the river is ostructed by sand 
It is proposed to remove this sand as much as poesible 
and to erect dams and locks so that a sufficient depth 
of water may be obtained throughout the whole of this 
section of the river. By this means a continuous 
waterway will extend from Moscow to Nijni-Novgorod 


The cost of the scheme will amount to about $3,250,000 


Belgium is suffering from the effects of an acute 


industrial crisis, which threatens to eeverely inter 
fere with the prosperity of the country The high 
price of coal has necessitated the cloring of numer 


ous manufactories, and the consequent increase in the 
number of the unemployed The miners, owing to 
their strong organization, have been enabled to enforce 
their demands regarding increased wager, and it is 


anticipated that grave trouble will result when the 


break occurs in the price of coal, eince they will not 
be disposed to .equiesce to a corresponding reduction 
in their wages. The diamond cutters also promise 
have united and demand 


considerable trouble. They 


an eight-hour day without any reduction in their 
wages The glassworkers have also caured severe 
disruption in their trade, and the result of thelr: 


strike has been to direct a heavy blow at what is 


probably the strongest industry in Belgium. The dis 
content in this trade has been caused by the employ 
ment of non-union men. Owing to the strong unanim 
ity which exists among the employes in Belgium the 
unions are very rich and powerful, and are in a posi 
tion to defy the masters for a long time. The larger 
manufacturers are resisting the workmen's demand: 
but the smaller manufacturers, who are not in a posi 
tion to maintain inactivity for any great length of 


time, are removing their works to other countries 
where the workmen's organizations are not so poten 
tial Unless some arrangement is shortly concluded 
between the masters and the men grave and extensiv: 


trouble is apprehended. 
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INGENIOUS WATER-WHEELS. 
BY WALDON FAWCETT 

Probably the most ingenious water-wheels in the 
world are those that are used for irrigating purposes 
in the State of Nebraska, in which State, as in other 
portions of the Great 
Plains region of the West 
the principal source of 


wealth lies in the soil 


The entire section is char 
acterized by exceptional 
fertility and the agri 


eultural possi bilities 
would be simply boundless 
were it not for the insuf 
ficiency of rainfall The 
strange forms of water 
hoisting apparatus to be 
found in the West are 
largely the product of that 
necessity which has ever 
been the mother of inven 
tion. Frequently the farm 
er has found that a water 
lifter of some sort was 
needed in each fleld, or at 
every well on the farm; 
but the aggregate cost of 
such an installation, com 
bined with high fraight 
rates, has precluded the 
possibility of the use of 
factory-made windmills 
and other toowostly de 
vices However ready 
makeshifts of one kind or 
another have solved the 
problem Native lumber 
is cheap, and inasmuch as 
no excessive amount of 
work is required, an irri 
gating equipment that 
meets every need can be supplied at a very moderate 
outlay 

There are in use on the farms west of the Missis 
sippi almost innumerable different forms of water 
lifters. These include the windlass, hand pump, wind 
mill, horse power, gasoline, petroleum, and steam 
engines, endless chain buckets, current wheels of all 
sizes, Archimedes screws, jacketed screws, running 
at high speed, etc. The endless chain and 
bucket, of which there is a great variety of 
designs, is an economical and successful 
water-lifter that is in extensive use, possibly 
partly because it can be readily taken down 
and set up again and is not easily injured. 
This class of apparatus is especially adapted 
for short lifts. An ingenious water elevator 
is in use on the farm of John W. Karr near 
Benkelman, Neb. The apparatus was put up 
at very moderate expense, the chief com 
ponent parts being an old link-belt elevator 
and a second-hand horse power with the 
necessary tumbling shaft The well from 
which the water is taken is about 8 feet 
in diameter at the bottom, tapering to 5 
feet above, and is tightly curbed with 
boards, The lift of water is not more than 
14 feet, and the two horses have no harder 
work in lifting 27 cubie feet of water per 
minute than they would have in plowing 
The mill has a capacity of fully 40,000 cubic 
feet of water per day, and this serves to 
irrigate more than a dozen acres of ground 
A similar but larger water elevator is that 
of William James, near Crete, Neb By 
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NOVEL WINDMILL, NEBRASKA. 





30-FOOT CURRENT WHEEL ON BRANCH OF HOT CREEK, NEBRASKA, 


Scientific American, 


purchasing the ordinary style buckets and chains and 
adapting them to his own power, this farmer man- 
aged to rig up a water elevator capable of discharg- 
ing 2,000 gallons per minute, the lift being 26 feet. 
Horse power and steam power are used according 





WATER ELEVATOR ON 


to the amount of water needed. As an example of 
what may be accomplished by means of these quaint 
devices, it may be noted that Mr. James first began 
to irrigate by hauling water from the creek and 
sprinkling it on the land. Finding this work slow 
and laborious, he built the elevator above referred 
to and soon had fifty acres under successful culti 


vation 
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In localities where there are live streams with good 
currents, the current wheel is very common. Though 
changed and modernized in many ways the general 
plan is the same. The force of the current causes 
the wheel to turn, and in so doing a certain amount 
of water is caught in boxes 
or receptacles, carried to 
the top, and there dis- 
charged into a_ trough. 
Boxes, paint kegs, barrels, 
etc., are sometimes pressed 
into service and attached 
to the wheel in place of 
buckets. The larger cur- 
rent wheels which in some 
cases cost several hundred 
dollars each, are capable 
of doing extensive work, 
and are really engines of 
economic importance, For 
instance, the current wheel 
designed and built by 
David Hunter near Suther 
land, Neb., consists of 
eight swinging troughs, 
each of four gallons ca- 
pacity, hung to the eight 
paddies. These are emp- 
tied in succession as they 
come to the top. In Sioux 
County in the same State 
and on a branch of Hat 
Creek may be seen a well- 
built current wheel, which 
is 30 feet in diameter and 
capable of irrigating 15 to 
20 acres Farther north, 
at Hot Springs, South 
Dakota, there is a mag 
nificent current wheel, 35 


BLUE RIVER, NEBRASKA. feet in diameter, which is 


said to yield to its owner 
a cash money rental of several thousand dollars an- 
nually In the case of this apparatus the stream, al- 
though small, is very swift. 

Although the name might suggest a separate designa- 
tion, there are many reasons why windmills, where 
used for irrigating purposes, should be classed with 
the regular water-wheels already described in detail. 
In Nebraska is found the heart and center of the 

vindmi novement The faraous Platte 
Valley, with its broad expanse and shallow 
wells, is a veritable windmill area. From 
Omaha west through the State, a distance 
of half a thousand miles, the traveler is 
never out of sight of one or more of these 
unique and interesting devices. There are 
almost a score of different types of home- 


made windmills in general use in the West, 
including what are known as the Jumbo, 
merry-go-round, battle-ax, and Holland 
mills, each of which may have four, six, or 
eight blades, and an endless variety of tur- 
bines. 

The subject of novel water-lifters in their 
relation to irrigation enterprises in the 
West should perhaps not be dismissed with- 
out a word regarding a phenomenal class 
of wells found throughout a large portion 
of Nebraska, especially south of Platte 
River These wells are known by various 
names, “blowing,” “roaring,” “breathing,” 
“singing,” or “weather” wells, according to 
the widely separated communities in which 
they occur, In some sections of the State, 


JUMBO WINDMILL AT CUSHMAN PARK GARDENS, NEBRASKA. notably in Jefferson County, mounds of 





35-FOOT CURRENT WATER-WHEEL NEAR HOT SPRINGS, NORTH DAKOTA. 
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earth are heaped up around the curbing and pump to 
check the wind, and frequently when snow is used 
instead the mass is speedily riddled by numerous blow- 
holes. 

There are periods when these wells blow out for 
consecutive days and an equal period when they are 
reversed. This is tested with the flames of candles and 
by dropping paper, chaff, feathers, etc., into the casing 
to see it blown out with some force or else drawn in. 
When the wells are blowing audibly the water rises to 
a higher level than before, and when the conditions 
are reversed and air is drawn in, the water is low 
ered. In the case of many wells a reverse of the 
current is noticed as it is morning or evening and 
according as the temperature is high or low. 

Experience has taught the people that the blowing 
of their wells is premonitory of an approaching storm, 
hence the name “weather” wells. The citizens have 
elaborated many explanations, some of them as inter 
esting as ingenious, but the generally accepted theory 
ie that the phenomenon is due largely to atmospheric 
pressure. An elaborate investigation to determine the 
exact character of these wells will, it is expected, soon 
be undertaken, under the auspices of the United States 
government, 

—— ~> + e+ e——____— 
THE TRUNCATED MAN. 

This remarkable person, who was exhibited in Paris 
at the time of the Exposition, is one of the rare ex 
amples of a human being who has been from birth 
deprived of his arms and legs; he was born in France 
in the department of Morihan (Brittany), his father 
and mother being in easy circumstances and living 
upon a small farm Both the parents are of good 
constitution and physically normal Their son, now 
about twenty-five years of age, has no apparent trace 





THE MANTIS RELIGIOSA—NATURAL SIZE, 


of arms or legs, and hence is generally known by the 
name of l'Homme Tronc, or Trunk Man. Outside of 
this remarkable peculiarity, the rest of his body does 
not present any marked variations from the normal; 
the head is somewhat large in proportion to the body; 
the capillary system is but little developed, and the 


head shows a premature baldness. His parents have 


always taken great care of him, and he lives in a 
normal way (apart from the use of his members), as 
none of the essential organs of life are wanting; he 
eats, drinks, and digests like another person, but if 
left to himself he would undoubtedly die, as it is im- 
possible for him to move his body in order to procure 
fooc It may be thought that his condition would 
react upon the mind, and that he would be of a sad 
disposition and place but little value upon existence; 
on the contrary, he seems to be satisfied with life. 
‘lhe writer questioned him upon this point and he 
responded 
that he was 
quite content 
ed with exist 
ence; he does 
not suffer from 
want of occu- 
pation, as 
might be sup- 
posed, as he 
has different 
kinds of work 
to keep him 
busy. One of 
his chief occu- 
pations is that 
of making 
Small tables 
and chairs, 
and other ob- 
jects, by nail 
ing together 
pieces of wood 
Which have 
seen previous 
ly cut out for 
him, One of 
the engrav 
ings show s 
him engaged 


The Toilet, 





Scientific American, 


in this work. He takes a nail in his mouth, plants 
it in the wood and drives it in very adroitly; he also 
threads a needle with his mouth, and can take up a 
glass or metal cup which is given him to drink and 
empty it without spilling a drop. He seems to be 
sufficiently intelligent, without being particularly so. 
At the time of the Exposition he was put on exhibi- 
tion in a small hall near the grounds. For two of 
our engravings we are indebted to Lectures pour Tous. 
- —o Oe 
THE MANTIS RELIGIOSA IN ROCHESTER, N. Y. 
BY N. HUDSON MOORE. 

Some two years ago a farmer living in one of the 
nearby villages, brought into the city of Rochester 
some curious growths which he had found on his 
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growing corn. They were identified as egg-cases otf 
a Mantid, and were supposed to be those of the com- 
mon southern variety, Stagmomantis carolina, al- 
though it was several hundred miles farther north 
than any specimens of this insect had been found be- 
fore. The foilowing year many more of these cases 
were found. Indeed, in one part of the city, near a 
school-house, there were so many of them that the 
children gathered them as playthings, and a small 
paper-bag full of these cases was given to a nature 
student for purposes of observation. 

These particular cases were gathered during the 
winter and kept in a warm room. By Easter Sun- 
day the young Mantids were pushing their way out, 
and, unfortunately for lack of proper food—flies be- 
ing scarce—several hundred of these valuable insects 
perished. In the meantime it had been discovered that 
these insects did not conform to the descriptions 
of S. carolina, and some of the cases were sent to 
Cornell Experiment Station, where the young were 
raised. To determine accurately what species of 
Mantid these newcomers were, some adults were sent 
to Mr. Scudder, an expert, for identification. 

Like everybody else he supposed at first that it was 
the carolina variety out of its range. But, he says, 
after trying to run it down to Stagmomantis, he turned 
at last to the Old World tables, and found at once 
that it was a Mantis, and by comparing specimens, the 
common European variety, Mantis religiosa, 

Unlike most of our European importations in the 
insect world, notably the cabbage butterfly and Hessian 
fly, this most recent addition to our fauna is a val- 
uable acquisition. It is insectivorous and destroys 
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large numbers of grasshoppers, caterpillars, mosqul- 
toes, and flies. It is a most interesting insect to ob- 
serve, even the egg-case itself being quite a notable 
affair. This is whitey-brown in color, and has a reg- 
ularity that is very beautiful. Up the center of one 
side runs a braided effect, which seems entirely won- 
derful when you consider how the case is made. 

The female selects some twig or stem suitable for 
her purpose, and emits the “foam-like” material which 
dries and forms the case. She holds it in position 
and moulds it into shape with her hind legs and the 
tips of her outer wings. When you hold it in your 
hand and observe its structure this seems hardly possi- 
ble, and the eggs are not put in hit or miss, but in a 
definite manner. 

As may be seen from the illustration the case is 
formed of many scate-like bands overlapping each 
other. They do not lie absolutely flat, but stand up a 
little. Underneath these scales the eggs are placed 
each in its cell, well protected and quite concealed 
from view! In our first sketch the young Mantids are 
seen emerging each from his own cell, They bear 
no resemblance at first to the mature insect, each 
coming out wrapped in a casing, and looking like a 
mummy in ite grave clothes. It must take a vigorous 
effort for each little creature to expel itself, and it 
then remains quiet for several hours till this first skin 
is shed. After this is accomplished it appears with 
its full complement of legs, and looking like a tiny 
edition of the adult Mantis. Over one hundred and 
fifiy were counted as they came from the case, those 
eggs deposited last hatching first. 

It would seem as if each female had done her duty 
in making and filling one of these cases, but the same 
one has been known to make tWo, and one specimen 
made three, the last one being small and quite irregu- 
lar, and then she died. 

Like other members of the order Orthoptera (which 
includes the walking-sticks and grasshoppers), these 
insects are, often difficult to distinguish from the 
leaves or bushes when they lie 
in wait for their prey. The 
Man‘is away from its leafy sur- 
roundings is showy and large. 
Its body is long and slender, the 
first segment of the thorax being 
of unusual length. Its front 
legs are powerful members, 
armed with stout hairs which 
assist in holding its prey. 

Some of the adults are brown, 
some a leaf green, apparently 
without regard to sex. They 
often remain in the same posi- 
tion for hours, with the front 
legs raised in the attitude of 
prayer—hence the name—wait- 
ing for the first unwary insect 
EGG CASE—NATURAL which comes within reach. If 

SIZE. the insect does not come within 

seizing distance they crawl, or 

rather sidle slowly toward it, and then make a quick 

pounce, holding the insect firmly in the strong front 

claws, while it is eagerly devoured. Grasshoppers 

seem a particularly agreeable diet, and one Mantid wil! 

easily cispatch three or four at a meal, beginning at 

the head and working backward, discarding only por- 

tions of the hind legs, wing-tips and some of the 
internal organs. 

We had two of these Mantis in a cage for observa- 
tion. They lived there peaceably for several days, fed 
on a diet of 
flies and bee- 
tles. Just be- 
fore leaving 
them for the 
night several 
freech flies were 
added and 
matters seem- 
ed all serene, 
Whether a 
quarrel came 
up in the 
night, or 
whether the 
fly diet proved 
unsatisfactory 
one may not 
gay, but the 
next morning 
the green 
Mantid was 
monarch of all 
she surveyed, 
and in one 
corner of the 
cage were a 
pair of brown 
forelegs She 
probably 
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found them too tough Notwithstanding their pacific 


name these insects are flerce fighters, and it is in bat 
tle chiefly that the female uses her wings. Then she 
raises them and springs upon her foe rhe loss of a 
head, or a leg or two, or even a portion of the body 
does not quench the flery nature of a fighting Mantid, 
but they may go on battling in this condition for 
hours The femal are the larger and hence have 
in advantage over the males, often devouring her 
mate as he advance to court her 


rhe Mantidw are a venerable family, the name Man 
tis meaning prophet. According to Anacreon they fore 
and holding up thei: 


told the coming of the spring 


forefeet in prayer, were ever supplicating the gods 
Almost all Oriental nations have legends about this 
Africa they are known 


Hindoos 


n South 
God rhe 


insect, and 


singular 


as the Hottentot's venerate its 





A LOCKING-HINGE. 


supposed powers of sanctity and soothsaying, and in 


deed wherever this insect is found are also found 


make the killing of one a crime 
If one is found in a 


superstitions which 


position of danger it is always 


carefully removed out of harm's way Even the “un 


speakable Turk recognizes what greatl? resembles 


“an attitude of prayer, and accordingly treats it with 


reapect and attention, believing it a fellow-worshipe1 
with himself 
have observed it to make is a 


The only sound we 


sort of scraping This is caused by rubbing the wing 


with the hind leg, and seems to be somewhat of the 
nature of a call to battle 
It is not jikely that it 


termined 


will ever be absolutely de 
addition to our 
Rochester 


centers in our 


how this valuable insect 


inhabitants was brought to This city is 


one of the greatest nursery country 
trees and 
Whether the 


some eRE-cases 


and young plants are imported in great 


quantities insect came in its adult state 


or whether were the means of its in 


troduction, will probably never be known 


It must have been here several years before it was 


firet noticed, for it is found in considerable numbers 
and is slowly increasing its area it has crossed the 
Genesee, and we found this fall a number of cases in 
one of our parks, placed as high as four feet from 
the ground The egg-cases are made in August, sur 


vive the winter and are hatched out the following May 


» the greater pak! of the insect’s life is spent in the 


ege. While it is in the adult state, however, its indus 


try i8 untiring 

It is interesting to note that in a large nursery 
near Philadelphia another Mantid has become estab 
lished rhis is an Oriental variety, and a native of 


China and Japan Its value is known, and it is care 


fully 
There is no reason why the 


protected so that it may increase 


Mantis religiosa should 


1 a firm foothold in this country. Geographical 


no. gai 
ly it is five or six degrees south of what is its northern 


limit in Europe. Every creature which helps even in 


keep down the many Insect 
flies, 


welcome 


# small degree to pests 
like 


encouraged, 


should be 
this 


grasshoppers, mosquitoes, and 


and we are prepared to 

stranger within our gates and make him feel at home. 
— <> +O+ e — = 

Telepheosing Without Wires, 


M. Gautier announces that the first step has been 
wireless telephony He 
Maiche, the French in 
ventor, and the experiments were carried out in the 
forest of St The transmitter was placed in 
a house on the outskirts of the forest, and it was con 
nected with the earth in the same manner in which 
lightning rods are connected. Two tron posts, ninety feet 
apart, connected by wire, were planted in the ground 
thousand distant. Voices and other 
sounds at the transmitter were clearly heard at an 
ordinary telephone attached to one of the 
posts. M. Maiche claims that the communication is in 
a straight line and not by wave current, but by a cir- 
cuit current, thus enabling a given spot to be aimed at. 
If the receiver is not placed exactly in the direction 
given at the current, there will be no transmission, 
and receivers on either side of the line of transmission 
will not be at all affected. 


made in the discovery of 


ascribes the discovery to M 


Germain 


about a yards 


receiver 
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4 NOVEL HINGE. 

in order that a door may be locked at any point 
desired, Thomas Wright, of Rome, Ga., has invented 
One half of the 
superposed 


the hinge shown in our illustration. 


hinge is provided with three lugs, be- 


tween the upper two of which one end of a lever is 
other end of the 


pivoted. The lever carries a pin 


series of holes 


By inserting the 


which can be inserted in one of a 
formed in a strip on the other leaf 
pin in the proper opening of the strip, the door is 
held open at the proper angle 
+O 
Klectrical Hesistance Metal, 
Among the work recently carried on at the Govern 
institute of Charlottenburg 


(Berlin) is the study of a new alley composed of cop- 


ment Physico-technical 


per, zinc and aluminium, whch appears to possess spe- 


cially good properties for standard electrical resist 
ances. The alloy has somewhat the appearance of 
brass, and is made by a manufacturer at Achenrainu, 
in the Tyrol \ metal, to be of value in electrical re 
istance work, should have a high specific resistance 
and the coefficient of change of resistance with tem 
perature should be as small as possible; the metal 


should not form a thermoelectric couple with copper 
or brass sufficient to interfere with the measurements. 
The tests made with the new alloy show that its spe- 
cifie resistance is high, lying between 51.70 and 54.08 
microhm-centimeters, according to different samples. 
The temperature coefficient between 18 and 25 deg. cen- 
tigrade is very small and negative (the metal decreas 
the co 


ing in resistance with a rise of temperature) 


efficient lies between the limits —0.00001 and —0.000002. 


electrical resistance made be 


show that the alloy has a 


Measurements of the 


tween 4 deg. and 60 deg 


maximum of resistance in the neighborhood of 20 deg. 
centigrade; at low temperatures the coefficient has a 
small positive value, and at high temperatures a sma!l 


negative value The thermo-electric action with cop 


per is very small, this having been found to equal 0.56 


microvolt between 20 deg. and 45 deg. centigrade and 
for a difference of one 
this 


small, and is less than that of 


0.60 between 20 dew. and 65 deg.. 


degree between the temperature at the joint; 


value is exceptionally 
f the best 


which is one « resistance alloys 


manganin 
the latter giving 1.3 microvolt under the same circum 


tances, while constantin gives as high as 40 micro 
volts As to the change of resistance with time, which 

inother factor of a resistance metal to be considered 
this can only be determined after a sufficient period 
has elapsed. On the whole, the experiments show 


that the new slloy possesses valuable properties for 
the construction of electrical resistance standards, es 
pecially for laboratory measurements requiring great 
accuracy 
. —_$§$—~»~+@-+ <<. 
A NEW FORM OF INSULATOR 


Insulators made of glass or other fragile material 


often fall apart when broken and drop the wire. To 





THE WOOLBERT INSULATOR. 


remedy this evil, Henry W. Woolbert, Box 690, Pitts- 
burg, Pa., has patented a glass insulator comprising 
two blocks or heads, the upper of which is formed 
with two incut openings for two wires, and the lower 
of which is formed with a single incut opening for 
receiving a single wire. Embedded in each block is 
a woven wire frame and wires or metal strips. The 
blocks are secured to a glass arm in which sustaining- 
wires or metal strips are placed. The device employed 
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for securing the blocks is a screw-threaded glass bolt, 
through which wires or metal strips are passed. 

By this construction the metal supporting devices 
are completely insulated from the electric wire. Should 
broken or cracked, the sup- 
hold them together. 


any of the glass parts be 


porting devices will still 


->-o-<.> 


AN INSTRUMENT FOR DRAWING ELLIPSES. 

An ingenious instrument has been devised by Ger- 
trude M Nantucket, Mass., for describing 
ellipses with a pen, pencil or cutter. 

The instrument consists of a slotted frame, in the 


King, of 


shape of a Maltese cross, supported by springs on two 
standards, so that it can be pressed toward the drawing 
surface and can Beneath the 
Maltese cross a scribing beam is attached, consisting 
three 


return automatically. 


of two arms, runners for 
blocks. 


covers a needle. 


parallel serving as 
The center block, held in 
The left block can be adjusted along 
the scribing-beam and clamped by a thrumb screw. The 
right block, carrying the drawing tool, is also adjust- 


place by a screw, 





AN ELLIPSOGRAPH. 


The left 
slide-blocks ar- 


able, and can be clamped in any position 


and center blocks are provided with 


ranged to move longitudinally in the slots of the 


Maltese cross 
In using the instrument, two lines are drawn at 
The right block is then 


from the left 


right angles upon the paper 


adjusted so that its distance block is 


equal to one-half the minor axis of the desired 
ellipse; and the center block is then adjusted until 
its distance from the right block is equal to half 


the major axis of the ellipse. The instrument is then 


arranged with the center point over the intersection 


of the major and minor axes of the ellipse. The 
scribing beam is moved with the right hand, while 
the instrument is pressed with the left. By varying 
the pressure a light or heavy mark is made. When 


the pressure has been released, the Maltese cross is 
carried up by the springs of the standard, so that the 
drawing tool is removed from the paper. 

—o soe 
Honored, 


Count von Zeppelin 


Count von Zeppelin recently delivered a lecture be- 
fore the Colonial Society in Berlin. He was authorized 
to announce that the Order of the Red Eagle had been 
conferred on letter in which the 
Kaiser, after describing Count Zeppelin’s achievements 
aerial 


him, and read a 


as constituting an epoch-making advance in 
navigation, stated his intention to support the inventor 
in further experiments by placing the advice and expe 
rience of the Balloon Division of the army at his dis 
posal whenever he might desire. Count Zeppelin has 
certainly earned his decoration, and it is gratifying to 
see an inventor of a machine for aerial flight so hon 
ored, as he necessarily had to brave ridicule for years 
Count Zeppelin was very candid in his lecture. He did 
system—the enot 


not disguise the drawbacks of the 


mous size of the airship, carrying such a quantity of 
gas, and the delicate nature of the material of which 
remains that 


height 


the ship was constructed—but the fact 
his airship has successfully attained a great 
carrying with it, in addition to the crew and ballast, 
provisions sufficient to last over ten days. 
Count Zeppelin also has the distinction of 
taken part in the famous cavalry raid, in 1870, whieh 


having 


was the first blow in the Franco-Prussian war. 
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The Scientific American an Educator, 
For more than half a century the Screnri 


American has been recognized as an educator for the 
old as well as the young. It is particularly gratifying 
to feel that the youth of the land are being reached 
and benefited. The following letter was received re 
cently from Mr. G. B. Royer, of Elgin, III 

“A long story short is this: My son, eleven years, 
over one year ago could not be interested in his school 
work. We had tried every means. Just why, I cannot 
say, but one ago I ordered the 
American in his name. He interested, 
studious, and did so well that his teacher called to 
ascertain what had been our remedy. I thought | 
could not afford the paper for the coming year, and 
my son ‘has earned the money, and wishes to have his 
Screntivric AMeRricaNy continued another year. Please 
send January numbers.” 


year Scien tiru 


was became 
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Judgment in 


IgOl 


Technical Matters. 
In the recently read before the 


rechnical Society of the Pacific Coast, by Mr. George 


course of a paper 
W. Dickie, of the Union [ron Works, San Francisco, the 
author put in an eloquent plea for the exercise of more 
technical experts who are appointed to 
they 


judgment by 
the government that 
in manufacturing 
that he not 
has a chair of common 


for the firms or 


supervise, 
represent, the construction of work 
Dickie does 


that 


establishments Mr says 


know a single university 
sense, and that, in trying to account for this omission, 
he can think of but one reason, and that is the impos 
The 
author of the paper protests against the hard-and-fast 


sibility of finding a man to fill such a chair. 
interpretation which inspectors almost invariably put 
upon their “book of instructions,” and complains that, 
the the 


improved methods of 


too often, suggestions offered by manager of 


contracting works, looking to 


executing the details of the contract, are received in 
an attitude of suspicion, and that these suggestions, in 
both 


because they do not 


spite of obvious mutual benefit to parties con 


cerned, are often rejected merely 
conform to a literal interpretation of the contract. Mr 
Dickie 


which his firm was building 


quotes the instance of a small marine boiler, 


for the Treasury 
Finding that 
it would be better to weld the plate forming the sides 


Depart 
ment, under a very strict specification. 
because the riveted seam, 
the of the 
and, inspector 


of the combustion chamber 


as shown in the drawing, came in way 


stays—he recommended a change the 


Scientific American, 


general principle of inspectorship over contracted 
work, there is a lack of good judgment; and, no doubt, 
there are cases when, if the inspectors were allowed a 
freer hand and the exercise of individual judgment, 
there would be a saving of cost and vexation to both 
parties to the contract. On the other hand, it would 
be a very easy matter to run to extremes, and entirely 
neutralize the value of inspectorship by giving to the 
inspector a license for the exercise of his judgment 
enable him practically to supersede a 
Such extreme cases as the one 
quoted above must be regarded as the accidental de- 
fects in the working of a system which, broadly con 
sidered, is admirable. As between an inspectorship 
which is rigidly bound to a literal interpretation of 
a contract and an inspectorship which is entitled to 
interpret the contract according to its own individual 
judgment, we think that the former is certainly the 
preferable extreme. Mr. Dickie’s article, which is pub- 
full in the current issue of the SupPLeEMENT, 
makes out a strong argument in favor of a middle 
course, in which the inspector, while guiding himself 
the contract, is ready to depart from its 
where one or both parties to the contract 
the of neither as- 


which would 


written contract. 


lished in 


broadly by 
literal text 


would be benefited and interests 
sailed. 
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A Locking 

Quite a 


automobiles by 


Device 
number of 


for Automobiles Wanted, 
with 
persons at- 


accidents have occurred 


reason of unauthorized 
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starting accidentglly, as, for example, when it was run 
into by another vehicle. The subject is an interesting 
one, and affords a considerable field for invention. 
All carriages should be required by law to have some 
safety device by which the public will be protected 
from the dangers of a carriage set into motion by 
unauthorized or mischievous persons. 
> +o+a —- 
The Current Supplement, 

The current Suprtement, No, 1311, has a nuraber 
of articles of unusual interest. “Primitive Huis of 
Ostia” and “The Farnese Theater at Parma” are 
very attractive illustrated articles. “The American 
Patent System” is a subject of a most important paper 
by Commissioner of Patents Duell, and it contains 
very valuable information and statistics. From it 
we find that Mr. T. A. Edison has received, between 
the years 1872 and 1900, 742 patents; Francis A, 
Richards, 619, and Elihu Thomson, 444 patents. “The 
Prepared Mustards of Commerce” gives a number of 
formulas. “The Bureau for Testing Paper at the 
Paris Chamber of Commerce” is accompanied by a 
number of engravings. “Compulsory Rotation or Pos- 
itive Driving’ is by Prof. C. W. MacCord. “On the 
Need of Education of the Judgment in Dealing with 
Technical Matters” is by George W. Dickie. “The 
Panhard-Levassor Automobile” is accompanied by a 
most elaborate series of ,engravings showing the de- 
tails of mechanism of a racing machine. “The Engi- 
neering Works of the Suez Canal” is a valuable trea- 














agreeing with him, the plate was welded instead of tempting to operate them while they are left at the tise. “The Burning of a Baku Oil Depot” is of par 
riveted. A slight waste in heating resulted in the curb. Some makers of horseless carriages have pro- ticularly timely interest, owing to the recent con- 
plate being 1-32 of an inch thinner at the weld than vided various forms of locking devices, which seem to flagrations. 
in the body of the plate. At the completion of the job, work admirably, but in most cases there is no reason —_— a — 
the inspector, finding that the plate was slightly thin why a person who is familiar with the particular type Contents. 
ner at this point, rejected it under instructions from of automobile could not operate the carriage. Of (Iiiustrated articles are marked with an asterisk.) 
Washington, although. as a matter of fact, the welding course, in certain types of electrical carriages, special pcre Age ERSTE UT, Ww Wan troesatene poems. Ws 
had raised the strength from 67 per cent of the plate, locking devices have been provided, which are con- Bolter, loopenutiver * mi pw py queries +4 
if riveted, to 92 per cent, as welded. This is quoted trolled by a key similar to a door key, but for many neg 9 ee quid in i + natn aaa atemenete 
as an instance, not of the desire of the inspector to other types of horseless vehicles there is really no Cee pe, ee -_ rT] pon nares y th vet ay SEE WOT 
cause a loss to the contractor, but simply of a failure guarantee that the carriage will not be tampered with Re ei iocsipts, notes and sat Seats ke rola careival ot 4 
on his part, or on the part of his superiors, to apply Some carriages are provided with means by which udecator. asiantiio American re Feerenen, cunering’. vies: a 
sound judgment to the question before them the switches or valves cannot be operated until the | a. ; ~ + TEE fine. aluwminiua 6 
We agree with Mr. Dickie that, in such cases as the driver resumes his seat; but, of course, a device of  — (ugland’s decadenos | oie | dian tien pipe aed Conche ot 
above, considered by themselves and apart from the this kind is only valuable to prevent the carriage hee then cl val 100 Zeppelin, Count von, honored iM 
RECENTLY PATENTED INVENTIONS tracer and reproducer-tool A graduated arm device pass to equalize their temperature | journaled which carry a series of tapes bear 


Devices, Is 
rame and 


Mechanical 
FRUIT-PICKER GERHARD I THUNEN, 

T »| tracer slide 

rhis consists of) 


Oroville, Cal fruit-picker 


pivoted to another 


An extensible 


apex of the triangular 


idjustably onnected with the vice; and cooling and 


link is adjustably (are each connected 


A suction-fan is connected with the mixing de- | ing 
precipitating 


with a  discharge-pipe 


these 


The 


varies progressively 


range of numbers 
from one tape to another 
the dit 


numbers 
cylinders 
toward one end of the frame, so that 





, connected at one end with a graduated arm | leading from the fan Each cooling and pre-|ferent tapes will afford a means of forming 
two pivoted members, one of which is spring th - 4 
lled i titut ‘ rl i at a point between its pivot and the tracer- | cipitating device has a circular water-jacketed | arithmetical problems of increasing difficulty 
controle anc constitutes a cutter lw ae - . ; < * 
' it , ‘ { slide, and is connected at its other end with | channel into which opens the discharge-pipe | The device can be used for problems involving 
Vice is to ” securet to the wo iIngers one " . - +" ‘ 7 
f 1 i =e position over tl a reproducer-slide The tracer can be readily | from the fan rhe channel itself leads into | fractions 
’ the hand in a convenient OSITLO over ie = 7 J 
palm rhe itter-blade is operated by the —_ over the pattern by reason of the unl ja water-jacketed discharge-pipe which carries SEE-SAW. MERRY - GO - ROUND, AND 
imb, so that the stem of the fruit can be | Y°TS®' Joint As the slide carrying the re- | off the exhaust-gases Valved-discharge hop- | LAWN-SEAT Frank L. Wrtent, Nyack, 
1 1 producer-tool moves in accordance with the | pers receive the solid matter from the channel |N~ y, ‘The inventor has devised a seesaw se 
APPARATUS FOR FORMING PLATE OR | movement given to the tracer-slide, an exact | and discharge-pipe constructed that the teeter-board has not only 
. . . . . *| reproduction of the pattern is made on the — 7 . om , . 
SHEET GLASS LAWRENCE H. DoLan, Pen- | ¢ P tis 4 an I I k TEMPORARY BINDER.—Cuaries V. Hen. | Vertical piveta! motion, but also a boron 
- » . ace o i yood?den rion = i . R 
1. By means of this apparatus it is KEL, Manhattan, New York city. This inyen- |‘! motion, a ball and socket connection being 


RAISIN-SEEBDER Frank HU PETERMAN 
. Manhattan, New York city The raisin-seeder | go, 
shee nd giass without the use of a | r 


provided between the teeter-board and its sup 
both hinging or 


tion Is a temporary 
holding the 


rm curved. corrugated or flat binder designed especially 


” . " 
leaves of a perpetual ledger, port to secure motions By 





blowing-tulx thout the necessity of pout ha an impaling-pin cylinder an endless Woven | that is to say. of an account-book, the leaves pivoting legs to the under side of the board 
ing the molten gla upon a bed-plate or into fabric, and guide a direct the fabric to and | of which are removable, so that the same book | ® !@wn-seat Is formed 

1 mold rhe prin € the invention con- | °°™. © Portion a the cylinder to engage the serves indefinitely for a number of prolonged PORTABLE PHOTOGRAPHIC DARK 
aint in drawing slide. day cnneideias dieiiarde impaling-pine and to travel with them during accounts rhe binder has a bedy on which | ROOM Atnent Wwenen, Arena, N. Y Mr 
plate of gla from a reservoir containies | o"" of the revolution of the cylinder \ | two clamping sections slide toward and from | Werner has devised a very convenient dark 
molten in he temperature of deflector between the impaling-pins and the each other. Guide members are fastened by one } room which will probably be extensively used 





the glass as | n | ‘ ‘f formation into | 2U!4e8 disengages the fabric from the impaling- |end to the corresponding clamping sections, | by traveling photographers The dark-room 





a plate or sheet, uy propriate forming | ?°"™* The deflector serves to irect the re- | these guide members having a permanent slid | comprises a main box, having a flexible hood 
plate supported upon a frame: and providing moved pulp to a recelving-box, Thus the seeds |ing engagement with each other so that they | secured around an opening in the top of the 
means for truing the side edges of the glass | °"° forced out, without unduly tearing the | form an unbroken holder for the leaves’ re- | box Sleeves of flexible material are secured 
heet or plate and also means for detaching the Fasstns gardiess of the positions of the clamping se« around openings in opposite sides of the box 
cling plate or sheet from the mass of glass | BREAK-LEVER LOCK FOR GUNS.-JaAs- | tlons Kach clamping section has an opening, | The box is provided with openings In ite sides, 
in the reservolr | PF nr L. ACKERMAN, Monon, Ind In a previous such openings serving to recelve the free ends | normally closed by slides Auxillary boxes, 
HON - MAKING MACHINI Case Sie | patent granted to Mr Ackerman, a means for | of the guide members to permit these free | open only at one side, can be inserted in these 
nen a Joseph, Mich ae sinmiititeee Mamie | locking the lever of a breech-loading gun was | ends to pass the Inner faces of the clamping | openings when the slides are removed, so as 
from an endless sheet of paper, metal | Gem ribed by which the break-lever was pre- | sections, when the clamping sections are moved | to extend outwardly from the main box, These 
\ ther material, and is so constructed that vented from being opened unless the owner of | together auxiliary boxes are used only for developing 
the box Dianka are successively it, thelr sides | on — Boh. Sarg page tan oe FOS Pa agi es Anata tte ae Set NS 
and fla folded into position to form the | pene plies yi. or worn — in the L. Keuwoas, Santa Barbara, Cal rhe welgh | METHOD OF MAKING SILICO-PLUORIDS 
box body and united by staples, and the fin- | : Ing-scale comprises a casing, a platform, a Wintiam C. Seucan, 1194 Mount Street, 
ished box discharged from the machine. The | Present Invention the same result Is accom | spindle, projecting from the casing, a pointer | Rerkeley Square, London, England, Calelum 
hox-blant tm formed be Glee between whteh. the | plished by using an . xternal slide to lock | on the end of the spindle, and a fixed bearing | quorid or fuorspar is fused together with dry 
stock Is passed the action of an intermittent the * ortne we t or pp. Alirect pine havin " ew fitted outer |) oalehum eblorid, the resulting cooled masa be 


feed \ folder receives the box-blank from the eng omens, OF NOE pun by © organiaieg the end 
| slide that the safety of the hammerless gun is ing and the 


washer on the 





A dial is mounted to turn upon the bear 
dial \ 
engages the dial Ihy 


ing then ground in a dry state and mixed with 
silicate The 
that the 


pointer plays over the inventor 


yield of 


device, which folder comprises a form and a ' allicn or a suitable 
| secured . . , 7 
reciprocating cross-head Stapling devices bearing has found by experiment 





on opposite id of the folder drive staples | CLOTHES-WASHIIING MACHINI Witt } means of a nut serewlng on the bearing the | gijjeaduorida ia much greater when calchum 
through the box sides and flaps } 1AM M. Thomas, Kast Chicago, Ind This ma washer can be forced with more or leas pres chiorid te added and that within certain limits 
HOISTING-MACHINI ctiiats US Ginette hine for washing clothes is characterized by ure against the dial an increase of the calelum chiorid relatively 
R , “tits simple and tnexpensive construction and : . - . " , 
Rockville, Conn, ‘The purpose of the Invention <a fee r HAT-STRETCHER.—Joun F. Kennevick, | t the caletum foorid Increases the production 
Vy its rapid and efficient operation ” ma : e ; on < 
irrange a hoistin nachine that, when , ' Cripple Creek, Colo The hat-stretcher com of silico-fuorid 
chine Is so made that all parts can be dupli oywnn . : 
is not rotating, the load on the holst prises sections having outwardly projecting BUTTON Francisco CLARK Durango, 
cated or readily repaired, and that the clothes an . 
be supported and held at any : top and bottom walls and vertica® rollers | Mexico The Invention is an -“proved button 
: ‘ cannot be torn during the operation rhe 
without danger of lowering the ‘ mounted to rotate between the walls Ry | of the type In which a hinged head ts employed 
. water can be drawn from the tub while the ‘ A 
L iam by which this result Is : reason of this construction strain is exerted | so as to secure a simple and efficient construc 
clothes are in the machine, and fresh water ; 
sentially of a crown-wheel in all directions tion 'n which the head Is capable of assuming 


supplied All parts can be readily removed 


mounted to rotate on the two different positions——an inserting position 
‘when the 


TOR-CLIP 
Crug, Cal 


AnnoLp M 
This bicycle toe-clip is so arranged 
that it will fit 


" 45 
. machine is to be cleaned SALDWIN Santa , 
ind a gear-wheel mounted in which it Is readily movable, and a ae 


ows of teeth on | in relation to the pedal over | postition in which ft is practically locked rhe 


movement of the drum | Miscellaneous Inventions, the instep of the rider, thus providing a good | !mproved button comprises a matin head having 
coum ! n of the wheel APPARATUS FOR FLUE-DUST CONDEN. | purchase for an upward pull on the up-stroke | ® shank, a hinged head connected with the 
CARVING AND ENGRAVING MACHINE. | SATION.—Rvpo.en Ruerent, Argentine, Kan j of the pedal. A wear-plate is furnished with | Shank, and a locking-plunger mounted to slide 
ATTILIO § lanhattan, New York city, | The invention relates to appliances for mechan | the clip, which wear-plate is designed to re- | lengthwise.on the shank 
he object n ion is to provide a| ically precipitating and collecting the solid | ileve the pedal from undue wear by rubbing of FASTENING DEVICE FOR BUTTONS 
reproducing machine for arving wood, ac-| matter contained in the fumes arising from | the rider's foot Josrrn Nevins anp Joun BE, Warre, Manhat 
pire fo @ given pattern, but of different pro- | metallurgical plants. The fumes pass through DEVICE FOR TEACHING ARITHMETIC, | tan. New York city, The inventors have pro 
ey ae : once ¥ . eg ham py - one} a cooling device having narrow chambers, THomMaAs FE. Borpen anp ALrrep A. WALLAcR, | vided a fastening device applicable to any 
of this frame is ie —_ a _— spaces to form & circulating Gr-epace. With | Minturn, Cal By means of this device a | shank-button, which device can be covered with 
\ 1 two recti the cooling device, a mixing device is con-|large number of examples can be readily | the same material as that from which the gar 


linearly-moving slide formed It 
orme: ha 








arrying respectively the | nected into which the fumes from the cooling support or frame, rollers are | ment is made. Wor example, upon military unt 
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forms it is advisable to conceal bright buttons 
on occasions; and these buttons the device 
is especially designed to hold in place The 
fastening device is so constructed that the 
button is not Hable to work loose 
CARTRIDGE-CARRIER.—Dr Epwarp T. 
Ginsow, U. 8. A. Fort Harrison, Helena, Mont 
rhe invention provides a body-band having 
pockets for supporting frames o 
cartridges, which are so arranged on the hand 


cases for 


that a large supply of ammunition can be car 
ried The bedy-band for carrying the cart 
ridges is to be worn suspended across the body 
from the left shoulder as a bandoleer, portions 
en the front of the soldier's body being brought 
to an angle to each other, so that the soldier 
can extract his ammunition with greater ease 
than was possible with bandoleers hitherto 


constructed The body-band is, therefore, a 
combined belt and Landoleer. 
STOVE Eanestr C. Coie, 3218 Western 


Avenue, Chicago, Ill, A casing has a top 
plate above the firepot and a hot-alr chamber 
above the plate. Opposite pipes in fixed rela 
tion to and extending through and supported 
by the top plate open into the chamber above 
the plate. These pipes depend from the plate, 
extending into the flrepot, and point in the 
same circumferential direction to produce a 
rotary blast action over the fire. By the use 
of thia invention the pipes are not so apt to 
burn off as when a single tube is employed. 


NON-REFILLABLE BOTTLE. Joun 8. 
Hacorety, Astoria, Queens, New York city. 
The neck of the bottle is provided with adja 
cent enlargements. At the bottom of the neck 
a vaive can be seated. A plug or stopper 
secured In the neck extends past one enlarge 
ment and into the next. The plug or stopper 
has a longitudinal bore and an exterior en- 
largement at its upper portion, in which en 
largement marginal recesses are produced at 
the top and bottom. The two series of re 
cesses are alternately placed. 

ELEVATED RAILWAY.—Joun W. Goncn, 
Kinderhook, Ala. This elevated or suspension 
railway is particularly adapted to fill the 
wants of communities where there is not 
enough traffic to justify the construction of a 
eurface railway. The road can be cheaply con 
structed over level or hilly country, and re 
quires very little repair. Bither single or dou 
bie tracks can be employed, so designed that a 
uniform tension can be maintained in the 
tracks und supporting-cable, during the varying 
changes of the seasons This result is se 
cured by deflecting the track laterally at in- 
tervals from a straight line. 


EXHAUST-MUFFLER FOR AUTOMOBILES | 


AND STATIONABY ENGINES.—Loomis At 
Tromopiite® Comrany, Westfield, Mass The 
Loomis muffler for deadening the exhaust of 
kydrocarbon-motors is made of aluminium and 
asbestos. In this muffler the exhaust Is first 
cushioned upon Iteelf so that it shall have its 


small mufflers and three times in large muf 
flers. Between each expansion, apparatus ts 
placed to change the gas to @ stream Upon 
ite final expansion into the atmosphere, the 
gas ia still further changed in its nature to 
a practically steady stream. Various sizes of 
these mufflers are running on Loomis auto 
mobiles, and the nolse is so reduced that in 
the large mufflers used upon delivery wagons, 
each valve .of the engine can be plainly heard 
as it seats itself. Upon the smaller carriages 
the driving chain mikes a greater noise than 
the exhaust. These mufllers are thoroughly 
well made and are noteworthy for their neat 
machine work; for they must be perfectly gas 
tight in order to obtain the results. 


Nors.—Copies of any of these patents will 
be furnished by Muun & Co. for ten cents each. 
Please state the name of the patentee, title 
of the Invention, and date of this paper 





NEW BOOKS, ETC. 
Kant’s Cosmocony. As in his Essay on 
the Retardation of the Rotation of 
the EHarth and his Natural History 
and Theory of the Heavens. With 
introduction, appendices of Thomas 
Wright, of Durham. Edited and 
translated by W. Hastie, D.D. Glas- 
gow: James Maclehose & Sons. New 
York: The Macmillan Company. 1900, 
12mo. Pp. cix. + 205. Price $1.90. 


Kant’s work tn the fleld of speculative phil- 
osophy has so completely overshadowed his 
sclentifie labors that the true value and 
startling originality of his “ General Natural 
History and Theory of the Celestial Bodies” 
have been fally appreciated only by a few 
modern physicists. The originality of Kant’s 
cosmogonic hypotheses, it is true, may be dis- 
puted; the brilifaat work of Laplace has to 
a certain extent eclipsed the Konigsberg phil- 
osopher’s labors. None the less the theory pro- 
pounded and explained tn the present transta- 
tion has received the scientific approval of 
men of the critical acumen of Thomas Huxley 
and Lord Kelvin. We have not compared Dr. 
Hastie’s translation with the original, but 
from its lucidity of expression we fancy ft ts 
somewhat less difficult reading than the ob- 
secure exposition fer which the German in 
which Kant’s philosophical works are couched 
is notorious. Dr. Hastie’s introduction is a 
shrewd analysis and estimate of Kant's cos- 
mogony, and Is in part composed of opini 
of Kant's work delivered by the world’s fore- 


most physicists past and present. J 
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Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send your name and address to the party desiring 
the information. Im every case itis neces- 
sary to give the number of the inquiry. 

MUNN & ©O, 


Marine Lron Works. Chicago. Catalogue free. 


Inquiry No. 1.—Wanted the name and address of 
a manufacturer of double and single gasoline burners 
of the kind in which a little + is allowed to run 
inte a small cup attached to the burner to produce heat 
in the same before using. 


“U. 8." Meta! Polish. Indianapolis. Samples free. 
Inquiry No. 2,.—Wanted the name and address of 
a manufacturer of porcelain placques with pictures in- 


side similar to buttons now used with photographs on 
same. The are the size of a small saucer. 


WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 


inquiry Ne. 3.—Wanted the name and address of 
a manufacturer or dealer in fancy wood marquetry for 
inlaying purposes. 


Yankee Notions. Waterbury Button Co., Waterbd’y, Ct. 








Inquiry No. 4.—Wanted the name and address of 
a manufacturer of portable gasoline motors mounted 
on wheels, 

Handie & Spoke Mehy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, O. 


Inquiry No. 5.—Wanted the name ‘and address of 
a manufacturer of spring motors of one or more horse 
power. 

Rigs that Run. Hydrocarbon system. Write &t, 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 6.—Wanted the name and address of 
S pesaeasarer of acetylene gas engines for automo- 
siles, 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., M41 Varick St., N. Y. 

Inquiry Ne. 7.—Wanted the name and address of 


& manufacturer of aluminum sheets suitable for 
strainers 








| shortest possible time, o 


By mail, $#2--Goldingham’s new book, “ The Design 
and Construction of Oil Engines.” Spon & Chamber 
lain, 12 Cortlandt 8t., New York, U. 8. A. 

Inquiry Ne. 8.—Wanted the name and address of 
a manufacturer of aluminum rivets. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 9.—Wanted the name and address of 
a manufacturer of automatic speed controllers for hand 
power elevators. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, Munn & Co., publishers, 361 Broadway, N. Y. 

Inquiry No. 10.—Wanted the name and address of 
a manufacturer of rapid photographic instruments that 
will photograph, fate and finish entirely in the 


half a minute, if possible, for 
making abstracts of legal records in a county seat. 


| La Porte Watch School, La Porte Ind, Catalogue free. 


| 


Inquiry Neo. 11.—Wanted the name and address of 
a manufacturer of duplicating apparatus to copy and 
make duplicates of records. 


Inquiry No. 12.—Wanted the name 
the manufacturer of the Merritt Typewrit« 


1 address of 





Inquiry Ne. 13.—Wanted the name and address of 
a manufacturer of autographic supplies. 


Inquiry No. 14.—Wanted the name and address of 
a manufacturer of small hand power ice making ma- 
chines for domestic use, making from 5) to 100 pounds 


| at a time. 
own free action, and Is then expanded twice in| 


Inquiry Ne. 15.—Wanted the name and address of 
a manufacturer of apparatus that can be attached to 
any ordinary printing press, and render the latter use- 
ful as a color printing machine. 


Inquiry Ne. 16.—Wanted the name and address of 
a manufacturer of a complete plant for cleaning car- 
peta, or machinery therefor. 


Inquiry Ne. 17.—Wanted the name and address of 
a manoafacturer of smail burners such as are used on 
braging and soldering forges, using gasoline. 


inquiry Ne. 18.—Wanted the name and address of 
manufacturer or dealer in large colored photogra »hs of 
scenery of Switzerland, the Alps and the Rocky Moun- 
tains 





Inquiry Ne. 19.— Wanted the name and address of 
a manufacturer of a dredge wherein the shovel opens 
and shuts like a clam shell,to be used for handling 
gravel. 

Inquiry Ne, 20.— Wanted the name and address of 
a manufacturer of thermometers for measuring tem- 
peratures from 500° to 1000° ( entigrade. 


Inquiry No. 21.—Wanted the name and address of 
a manufacturer of pearl button machinery. 


inquiry No. 22.—Wanted the name and address of 
a manufacturer of machinery tools and material for 
manufacturing traveling bags, dress suit cases, etc. 


Inquiry Ne. 23.—Wanted the name and address of 
a manufacturer of a small liquid air plant suitable for 
butcher shops, etc. 

inquiry No. 24.—Wanted the name and address of 
a manutacturer of parts and complete models of small 
steam engines and locomotives. 


Inquiry Ne. 25.— Wanted the name and address of 
a manufacturer of acetylene lamps suitable for parlors 
and household use. 

t#” Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 





Names and Address must accompany all letters or 
no attention will be paid thereto. This for 
our igformation and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered tn reasonable time should be 
repeated; eorrespondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tieed in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 


without remuneration. 
tifle Ameri Suppl ts referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price, 
; sent for examination should be distinctly 
marked or labeled. 


(8049) E. T. W. asks: . Suppose a tel- 
egraph wire was allowed to rest on fron from 
one end of the line to the other, would that in- 

















terfere In sending messages? A. No message can 
be sent over a telegraph wire which rests on 
iron. The wire must be insulated from the 
earth at every pole or support. The insulators 
are either glass or porcelain. 


(8050) E. C. H. asks: 1. Can the ar- 
mature of a small shunt-wound dynamo be con- 
nected to collector rings so as to generate an 
alternating current? A. A direct current dy 
name may have collector rings connected to 
opposite points on its armature coils, and the 
current taken off these rings will be alternat 
ing. The output of the dynamo will not be 
affected by the change Of course, the field 
must be excited from an external source of cur- 
rent. 2. What does the word “cycle” mean 
when used with reference to electricity? A. 
The word “cycle” in an alternating current re 
fers to the number of complete reversals per 
second. 

(8051) D. E. R. asks: 1. In what re 
spect is a motor run by a battery different 
from one run by a dynamo? A. A motor run 
by a battery does not differ in any respect, 
electrically, from a motor run by a dynamo. As 
the current from a dynamo is usually of a 
higher voltage, the motor run from a dynamo 
must be wound to a higher resistance than 
the one to be run by a battery. 2. What should 
be the ratio of the size of wire on the arma- 
ture to that on the field magnet? A. There is 
no definite ratio between the wires used on 
the armature and those of the field. The sizes 
to be used in any case are selected with ref- 
erence to the number of turns required and the 
space in which the wire must be put upon the 
core. No rule can be given. The sizes are 
the result of the calculation in working out 
the design. 3. What should be the ratio of the 
field magnet's size to the armature’s? A. The 
armature of a dynamo or motor is usually de 
signed first. The field magnet is made of such 
a size that there will be surface of cross-sec- 
tion sufficient to produce the number of lines 
of force required to produce the voltage needed 
for the machine. The calculation of the num- 
ber of turns of wire needed on the field and 
the size of wire which can be used follows, re- 
gard being had to economy in the weight of cop- 
per used, the amount of current to go through 
the field, ete. 4. Does the number of parts into 
which the armature is divided have any extra 
effect on the motor? A. The number of coils 
on the armature of a motor affects the steadi- 
ness of the pull of the motor, the more coils, 
the steadier the torque of the motor. 

(8052) H. B. asks: Can you give me 
a method (simple) for treating wood so that it 
is impervious to sulphuric acid? A. Soaking 

l 1 | I ria hort time and 
brushing off excess will 
to acids to a certain extent. If a tank or wood 
en vessel to hold acids, the paraffin treatment 
may be perfected by brushing the hot paraffine 
on the surface inside and also on the outside, 
and then go over the surface with a hot iron: 
a sad iron or tailor’s goose is a very efficient 
tool to drive the paraffine into the wood. A 
plumber’s blowpipe is also very convenient for 
such work, but must be handled with care, so 
as not to fire the paraffine. You might try the 
application of a mixture of paraffine 2 parts 
and gutta percha 1 part used hot. A heavy 
coating of asphalt has been used for this pur 
pose. 

(8053) C. F. H. says: In Screnrtiric 
AMERICAN, August 11, 1900, a formula is given 
for photographic paper; the weights are given 
as parts; would the formula be correct if I 
should make it as follows, reduced 1-16? 


render wood impervious 


Parts. 
WORE cccccccses 1,000 2% oz. 1,000 min. 
Ferric oxalate... . id 7% dr. 15 grn. 
Oxalie acid....... 3 1% dr. 3 grn. 
Nitrate silver... .. 3 1% dr. 3 grn. 


The second column is the way parts can be con- 
verted; 1,000 minims is a trifle over 2 fluid 
ounces, there being 480 minims in one ounce. 


(8054) W. G. R. writes: I want to 
make a solenoid of insulated copper wire, that 
will pull to best advantage on an iron core 6 
inches long and 4 to % inch in diameter. 
Coll to be about 2 or 3 inches long. Current is 
alternating, 7% amperes, 115 volts, 60 cycle. 
With this current I want to pull iron core 
about % of an inch with a force to lift a 2- 
pound weight. Also, if it can be made to lift 
4 or 6 pounds? What wire and size are neces- 
sary for solenoids? A. Your proposition to 
make solenoids to pul! an iron core to lift 2 
pounds with an alternating current is not feas- 
ible. The alternating current cannot be used 
in an electromagnet for lifting purposes. A di- 
rect current is needed. If you decide to use a 
battery for the lifting, you can wind No. 16 or 
No. 18 magnet wire to the length you need 
and till the magnet will lift by experiment what 
you require. The winding will depend in 
part upon the battery you use. 

(8055) C. S. W. writes: Mr. Hopkins’ 
recent article in your paper about the metal 
thermometer, does not state how to place the 
steel and brass strips in relation to the scale, 
in order to have the reading from left to right. 
If the expansion bar is placed to the right of 
the pointer should the steel strip be to the 
right of the brass strip or the reverse? A. 
As the brass strip expands more than the steel, 
it is obvious it should be nearest the roller, 
with the present scale. If the compound bar 
is reversed, the scale may be reversed to match 
it. . 








(8056) W. H. R. asks: 1. Please teil 
me where I can find descriptions and results 
of tests of earth and sea water batteries? A. 
We have not at hand any tests of earth bat- 
teries. One is described in SurrpLemMEenT No. 
1300, price ten cents, In article on electric 
clock. Sea water batteries are described in 
Carhart’s “Electrical Batteries,” price $1.50 
by mail. 2. Can you tell me where I can find 
any literature on the unipolar dynamo? A. 
The unipolar dynamo, so called, is discussed in 
Hawkins’ and Wallis’ “Dynamo,” price $3 by 
mail, and in Crocker’s “Electric Lighting,” 
vol. i, price $3 by mail. 

(8057) W. C. E. writes: I wish to make 
water motor described in Screntiric AMERI- 
CAN, and would like to ask what will be the 
water pressure from a tank having a head of 
24 feet? A. You will have 10 pounds pressure 
per square inch with 24-foot head. 


(8058) D. S. writes: Our town is lo- 
cated in the “Black Swamp” district of North- 
western Ohio, almost flat, with large ditches, 
well underdrained, but in the spring of the 
year these ditches afte nearly filled with water, 
so that the soil is liable to be completely 
saturated for a few weeks almost to the sur- 
face, and it passes through our cement walls 
into our furnace cellars. I write you to learn 
whether or not you can tell me how to make 
a cement that will be absolutely impervious to 
water. We desire to build a parsonage with 
a cellar and a furnace cellar. Can it be done 
without building the bottom of the cellar 
close to the surface, so thet it shall be above 
the level of the saturated soil? Perhaps a 
well-cemented cellar bottom and walls might 
be a certain distance below the level. A. Cel- 
lars made in wet soil may be made tight with 
Portland cement concrete bottoms and sides. 
They are made better if built in dry weather, 
with a coat of asphalt put on hot when the 
concrete has become dry. For sanitary rea- 
sons as well as architectural effect houses 
should be raised several feet above the ground 
level in wet or swampy districts, with em- 
bankments around the outer walls and with 
full-size cellars. Thus a full-sized cellar only 
one or two feet below the natural surface of a 
wet soil with the excavated part of the cellar 
made into an embankment, with a small addi- 
tion from other sources, makes the most desir 
able cellar for a residence on plains and 
swampy lands. 

(8059) H. L. G. writes: The account of 
a large gasometer exploding from a lightning 
flash has aroused in our midst a discussion as 
to the causes which have led up to explosions 
of a similar nature in the past. A contends 
that gas confined In a gasometer can only be ex- 
ploded by a flash, not directly attributed to the 
gas itself, whereas B contends that gasometers 
have exploded by spontaneous combustion of 
the gas itself, without a primary cause of 
spark such as lightning or an electrical con- 
tact. A. Illuminating gas as inclosed in a gas 
holder is not of itself explosive. It is only 
when mixed with air to a large percentage that 
it becomes explosive by lightning or contact 
with fire. Usually where tanks or gas holders 
have been exploded, they have been ruptured 
by the stroke of lightning and the out-rushing 
ignited gas has made explosive mixtures with 
air. With covered petroleum oil tanks the 
space above the oil and cover is always filled 
with a dangerous mixture of oil vapor and 
air. When lightning strikes an oil tank at a 
time when the air and vapor mixture are in 
an explosive proportion a most dangerous ex- 
plosion takes place. Gas does not explode 
spontaneously in any of its ordinary forms or 
combinations as used for illumination. 


(8060) P. J. A. writes: I am interested 
in wireless telephony. Could you name some 
numbers of your paper that I could study up 
telephone transmitters, practical or imprac- 
tical? A. The Screntriric AMERICAN Svp- 
PLEMENT, Nos. 250 and 966, price ten cents 
each, contain descriptions of telephone trans- 
mitters. You would, however, do better to buy 
Miller’s “American Telephone Practice,” price 
$3 by mail, and have the whole story up to 
date. 


(8061) N.M.S.asks: 1. I am desirous of 
getting information as to the length of vibra- 
tion of different colored rays of light. If light 
vibrates the molecules of a body, why will it 
not vibrate the body as a mass? Is there any 
known molecular body or bodies which light 
will vibrate, or also that have properties of 
being magnetized? Do you know of any book 
or books which I could get on light on this 
line, e. g., vibration, waves, etc.? A. All 
higher text-books of physics treat of light 
as a vibration and give tables of wave lengths. 
We can recommend Barker’s “Physics,” price 
$3.50 by mail. The vibrations of light are too 
minute and rapid to set ordinary matter into 
motion. They, however, do affect selenium. 2. 
Is there a chemical solution which will stop 
rays of heat and let light pass out? What 
is it? A. Yes; a solution of common alum in 
water is quite impervious to heat and allows 
light to pass with ease. So also iodine dis- 
solved in carbon bisulphide forms a liquid 
nearly black. It stops light waves and allows 
heat waves to pass. Glass stops most of 





the ultra-violet waves, but quartz allows 
these to pass. Rock salt allows heat waves to 
pass. 

(8062) F. T. asks: 1. Will the motor de- 
scribed in the December 8 and 15 coples give 
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» re » fie . ; TT Garbage famese or crematory, B. J. Little . 
the same result if the field and armature were | Bed foot rest, invalid, B. F. Stetson 667 ,260 00D METAL s ‘oat ait 
cast? A. If cast tron of the same size as the | Bet, cooling ‘and preserving apparatus, A. or ! Garbage "reeitacle, 9.9, Carroll: + 0 Aa 

’ iro rts were used, the magnetism | Beer ling a ratus, T. R. Faughnan... Wor' Garment edge protector, L. Mat 
wrought iron pat © were usec . ‘ ad a Beer prevn f SS F. Dyer s Gas apparatus sight device, G. S. Branerd. 667,469 
would be cut down about one-half, and the Belt, apparel, B. w ‘ Gas cut off, automatic, V. B. mpbell.... 667,186 
motor reduced in power to the same degree. h Yash use our Foot and Hand Power 7 eut off, get 4. ©. iteald 0. oe 
2, What size propeller for high speed would it Bicycle, sf >» Lae 3 Wood ( p mmpeion wr ran: awed i x pew 34 Sor'bes 
run if put in a model boat? A. A very small | Bicycle driving mec hanism, ©, , ea re Machinery, , 8 — —_ a => MePhereon pf 23 

, A he ¢ ? , Bicyele lock, EB. S onc vev ins ¢ecepds CCUM ‘ ~ 148 generator, acetylene, J. A. Mosher...,.. 
one, perhaps four inches. 3. W hat would | Bicycle Ny BF y a SENECA FALLS MPG. CO. Gee or voter bodrecatben engine, Ww. * 
be the number of the wire on field and arma SAMMI = ss as sn cukis acs daedecactannl ,23 695 Water St., Seneca Palts, N.Y. BUMPOON . ww eee es ese esses A6T, 680 | 
, were » half as large, | Bill of fare holder, M. ©. Robichau........ ’ ______ | Gear cutting s ine, ©. H. Field. - 667,512 
ture if a motor were made one-ha Se, | Bivalves dredge for collecting or gathering Gearing, H. B. Keiper.........,. » 667,059 : 
and how many feet of same on same? A. We R. F. ew LET TELAT .. 68T 667,580 ELECTRIC AUTOMOBILE. oe DIREC- , jearing, ae “n. viper Kel “' be Jae Ne : 667.658 ; 
lata for the motor except as published, | Blast cavity tester, W. Giboney, Jr. . 667,516 | tions, with many illustrations, for pry complete | Gearing, variable speed, Schellenbach 667,406 
have no & ‘ . P ’ | Boat clearing device, life, BE. W olfgang.. . 667,480 | machine from two bicycles are given in SUPPLEMENT | Glass grinding and A ARS ‘apparatus, A. { 
It would be a very small toy if reduced to half | Rojler, See Steam boiler. No. 119 . The motor and battery are also treated of Roemisth ........... ..» 667,570 ; 
Boiler, J. Leightham..........-.+.. - e+e» 667,326 | in detail. Price 10 cents. For sale by Munn ‘E Oo and Glass, tining megtale i 
size. Boller’ sediment collector, "wieain, "HI." “it. all newsdealers. tubes with, L. 46 
(8063) J. L. C. writes: Kindly inform} , | Churchill | -......-. et shea sassvneees ost aoe , . Glaurecs  coaiig oton : 
Oller tube cleane r, ors. 1 & BOM. «wee wne he 21 ™N ~F we MR LIN Comet a) . 

e the most practical dimensions, etc., of an | Boilers, feeding scale preventives into, G. T SUPPLIES Glove, A. T. Rogers....... .» 667,588 : 
m I , s L Glue cutting machine, C. Kelle S67, 5S8 : 
induction coil suitable for gas engine ignition ask Makes eer Te oar eee N . Governors, pens ee jen tor, we ’ : 
upon motor bicycle. A. Supritement No. 1281, | Book, 8S. H. Stroup...c.........eeeeeeeues 667,638 te DS ¢ethn Ashi bean en ekehhe seach dale 667,505 
price 10 cents, gives valuable data for a coil woul, curer and pine ushion, combined, W. M. omen Foot and Power I Srmishaperrs and masher: Pian Grading tind ‘ditching machine, W. H. More- eor.mn: 
for igniting a gas engine by means of a bat Book, record a. Moore....... SHEPARD LATHE Cincinnati, O. Grain distributing wy -. 667,347 
tery Bottle, non-refillable, ©. A. Gross. 667, 317 ? — n. wey om . Svaee 

. Bottle, non-refillable, 8S. Levin. 667,23 Che joade land ee é 

(8064) L. A. T. writes: Please give, | Bottles, top for powder, cologne, or sauce | Walworth’s Grate, J. Thurell. + Sot,eue 

Bo Bn Meee. Gb e 000000006 6600600800008 ’ , * , 
through Notes and Queries, the process of | Bracket for window shades, curtains, etc., Grindins ae * B a - Se 
. » » te . WEB ccecvcsscdsccvscvessvceatbesese 667,290 ng mill, ba ‘, Hefmann . 
case-hardening of tools such as taps, dies, etc. er 5 oe BSED Solid Gum receptacle, chewing, J. D. Norris, 8t.. 467/501 
A. Heat the surface to be case-bardened suffi- | Brake shoe, electromagnetic, F. C. Newell. 667,246 betel gs high explosive charges, B. 
ciently hot to melt yellow prussiate of potash meses ¢ ‘machine, ft 'Schors Ros seneems pol Die Plate Standard Gun veer sight “T. ©. ‘dohnaon sR Ba icy <a oor ems 
ique pac e, . os See eee eee ee eee —_ , 3 S ; 
(potassium ferro-cyanide) powdered and sprin- Suck, pa F Puller Oo in eS "667,307, 687.308 Hammock, ©. Knoernachild............. 667,228 
kle on, and again insert in fire and heat to | Duties _ = 4 r. et we bee par? Seok oe po wr Price List. on application to ae. folding nod cajenabte, Z. M. Lind 
| Pp’ errr eeee toe te . + ad 
“cherry red,” when treat to bath of clear cold | Bundle carrier, i. Heumann.... ceeccees . 667,623 WALWORTH MANUFACTURING Co., VOY onsen ss ceeseensnesescnenrnsegeeues 255 
water. Remove scale with sandpaper or em- | Bust developer, H. L. Miller..............+. 667,447 128 To 136 FEDERAL STREET, BOSTON, MASS. Harrow, riding, J. A. Willard.............. 007,416 
om an Button for shirts, ete., C. A. Pierson...... 667 574 — Hatchet, shingler's, W. J. Burns........... 667, 404 
ery-cloth. rhe forge is as good a place to » 7 € Hay rake and stacker, combined, J. W. 

A | Button or stad, H. M. Larter..........00+: 467,631 u oma 4, acnines wan ’ 
harden small or single subjects as a regular | Can. See chest peat ean. quent 7° .) Hoisting PO Coa i vtcvnntys «+ OF 
carbonizing furnace. In factories where much Canned meats, Rae cooling, F. W. — t3 ORMING WIRE Hop drying ney A. Wolf..... 667.478 
carbonizing is done, a cheaper article, “bone | Bright .............. piRigames 5 a0 <9'¢0 oor aan | CD YBa © F a, Co Ea £ Beme bhuneced 667,202 
dust,” is employed. The subjects are placed in | pan He ge aie mail, es from coil into shapes similar Hydraulic elevator, F. A. Bates............ OUT ,448 
an iron box and filled with bone dust, then | P, Ge GS 6 cacedacsccseecs 667,394, 667, 14 to cuts, We can furnish ma-| Hydrocarbon barner, J. D. Williameon.. - 007,641 

ac » . - . la , | Capsuling machine, B. D. Harrington...... 667,51 chines or goods, as desired. Ice pick, Lowe & Colegrove.. 667 
placed in the furnace, and when sufficiently | | ~ i 667 Sor Indem, ©. Ba, WUE liwee beds cccbrcviecs 

| Car brake, J. H. Diercks.........-000000 7,f 3" Send for Circulars. I t he ny ‘ tae 
hot treated to the water bath Parings of | Car coupling, ©. Dietz........ ccccnccccse Gan ngots from mo! ., Sepenem for extract- 
horse or ox hoofs, or the hoofs of any animal, Gara fenainw’ pot hy ge eh Psi. 1 Qe 967.510 ne. 0. Box 7 OW ATERBURY. CONN. enteneh ph resistance cylinder, C. 
to which is added common salt, make a very | Carrier. See Bundle carrier. # “ planta tela : of OR ey OO, Sep y +t 667 525 
cheap and effective carbonizer | Cartridge fired by electricity, Friese-Greene Jack. See Wagon jack, 
| 


Jar bolder and filler, W. e. Griffith.......4. 067,216 
Journal bearing, W. G. Vernon.... 

Journal box, F. G. Ward 
Kiln, See Limekiln. 
Kinematograph, L. a 
Kinetoscope, W. 
Label case or ¢ 
Billingslea ...... 


. i, Olle J axe cdd<Ubedesh amine mwriea 067,435 T 

(8065) C. W. B. writes: Please give | Cartridge holding clip, C. R. Wagner.....- 301 i HE EUREKA Cup 

me the rule for finding the horse power of an | Caster, furniture, 8. B. Medley...... nore ‘ |, The most neta orteto over, Sreeened 
‘ Casting metals, mold material for, G. H. tor the purpose. In te tek I ‘a 

engine. Also state what proportion of the Brabrook 2. cece cccseecscsvesssccces .. 667,488 yore. & soeeiss and business moO Gan 

power of the engine is required to operate the | Castle guard, Shaffer & W ee 667,256 erally. a marker and paper clip. 

‘ell case machine, J. H. Batehelder...... 667,287 















the 
‘elluloid molding, G. H. Stevens.......... 667 ,600 ae nes og A: onl yo 3 100 for 2c. 
Yhair. See Adjustable chair. To be oo of nA bookselle: ae | 
Yhair weat, G. BM. Mamlth. .....cccscccccsecs 667,591 | and notion Sogiere. of 07 Sar 


“‘heckrein holder, N. O’Neil............... borg of price. a by by Sena i free. — 

“heese case and knife, O. R. Weese veuconen 667,413 | ufactured 

- is : ‘ dated, i 9 Lamp casing, vapor burning, A. Kitsen.... 667,228 
the steam chest should be known. Sometimes —_ - . te 2 aba bot 208 | Fie Cow Bo me, Lamp chimney box, F. How A So abninktinanie 
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engines are run with the steam partly throt- | Clay, ete., treating, J. W. or} 222 N EW gate LAR Lamp, electric are, R. Schefbauer. 667 
‘hew ; - Lamp, electric arc, A. Schweltser..... ages 
tled, which with the length and friction in chores I a eS 7 t ? : "on pout 
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ordinary slide valve A. To obtain the horse 


SON 9718 


power of a steam engine with any reasonable 
accuracy without taking an indicator card, 
the cut-off of valve and the exact pressure in | 


Lacing wire, 
Lame, Dn GREED se ccc ccnccpndccsusessoebe 











‘lock, alarm, A. Junghans............... 320 Lamp, electric are, H, O. Mer me 
slothee rt re Se ee St. Hilaire... .. Sera (The Lenape ai Lamp shade holder, electric, M. Lane.. 
‘othes lise, G. he oo Dh obo ds Seb ckeedt — gs an opess a ~ aes. More lang, senghess switehbease” AF, ©. B. 
Mothes line, S. N. Parker............... P erful S 
‘lothes line support, D. H Norton......... glass. Send fi Yor Circulars. Last, shoe, J. Blam 667,204 
‘lothes pounder, J. G. Williamson........ 667 QUEEN &cO. Leather dre asing cylinder, O. F, one aos 


Seal or abe . theo 067,305 
oS Oe One Se SEEN SEs Saeee: “S Optical and Scientife Instru-| Leather rolling machine, H. A. Webster...: 867,210 
a 





the steam pipe will give less pressure in the 
steam chest than is indicated by the gage at 





the boiler From the known cut-off the mean 
pressure may be taken from the steam tables 


or rule for mean pressure in Haswell’s “Engi ‘ock, stop and waste, F. E. Johnson....... 






















































































at en : . . ’ Sa oe Works, Leather splitting machine, H. A. Webster. . 7,271 
seers’ Pocket-Book.” We give the mean pres- | CSS Bienen hesn 0. Mouk.. 22. 1010 Chestnut Street, | Leather, treatment of, K. A. Warren... .. 667,200 
sure for the points of cut-off in ordinary -use, | ¢ » ~ > F Leaves from their stems, apparatus for sep- 
viz, 3-10 } 692: % 0.766; 4-10 0.787 onrenwick . hg coiod ap _ ~~ > = 667,207 nee er (Oe a Pasnageater4, Fa ne flexible portions of, L. P. Whit- 

i & = 692 : ; 766: 84 | colo tone . ss holut & CN OTT eT ee en ne net 647,004 

of the initial pressure. Then the diameter of . eax nave nde geet stb $ a pp * wae 667,349 BAR N ES’—_—_—— Le ee fro their stems, separating, W. A. 
es : — 3 odnd | nae tae “ . ’ nae, mm MTEL ee eee 067,317 

the piston in inches by the mean pressure per | ( a 5 ms a pas and cooling machine, 667,177 ’ Leaves » their stems, se parating flexible 
square inch by twice the stroke in feet bye the | qonyeyer, jan “Acklin & Patterson........ 667,174 U PRIGHT DRI LLS . portions of, W. A. Hudson............. oat. 316 

‘ red . als ; - » | Caer % r ‘ y mon squeezer, J. A. Russell 

number of revolutions per minute equals the | Conveyer, fight, T. A. Bilson. . : a Life saving raft boat, H. Redden...... 667.450 
total foot-pounds. The total foot-pounds divid- | Gonveying appliance, W. 8. Halsey........ 667,440 | Complete line, ranging from Light Fric- Lightning rod, EB. J, Hanse Msvccecdes sees 67.206 
ed by 33,000 equals the horse power. The pow- | Cooking utensil, G. Di, IRs soso (ev caat 667,353 | tion Disk Drill to 2 ne Self- Limba ag ie Martiaciai “LL BR. & — 
er required to operate the slide valve varies | C°PPDE martes, sccmeriting. haven Pr” 66T.367 ee ee ae ae FE SE oemiperacy REM 
from one to two per cent of the power of the | Cotton picker’s truck, C. C. Sowder. .. 667,370 W. F. & JOHN BARNES CO. Limekiln, A. A. Stevens... 2.00.00 000.000, 667,500 

| Cotton press, M. Swenson...... .... 067,871 aime or cement and fixed coments gases, 
engine. Cultivator, W. K. Alsbury......... 667,483 | 1999 Ruby Street, ROCKFORD. ILL, sath teats’ Seat: i ho CG. trues... = 
— . “ , — " 5 ? ohe . a. i" yi 

(8066) E. P. asks: 1. Please tell me pian tw wey = i Stark. -- 9 wt. eal to oor'ant 000eeee eg $OO000000006 | Linuid se parator, centrifugal, Marsh & 

whether a person on a private ground-circuited | Curb box, A. J. Tyler......... sain eae ii 667 265 ° Hackett . . 667,320 
: > 4 hivers eve Lock. See 

telephone line should hear the conversation on Curd mill, Snyder & Bloss..... +» 667,408 | @ 4 Lock, J. A. 667,297 

. . . Cylinder concave, Halve srson & Swensen.... 667,365 eo wh tr ct ry I J . et 
other private, ground-circuited telephone lines, | Decoration and making same, J. D. Kyle.. 667,444 ‘e ro ra or. ° a ‘Ke Sia 
, a 5 ’ shes / 

if he were not connected at the switchboard? It | aes par hd at W. Hare.. ae oe be slit Ete! B. jong, mi? Loom jacquard mac hines, operating mech- 

is this way with our telephone lines. A. Whenever | Dental tool, Seeger & Dedrick............. i 3 leneth or turned at any angle around ¢ Sea el aS ~§ a es 
P " . . 1c , » ‘ee , & yo OM 

telephone wires run side by side, what is said ma er oe — "~ ceive ls of 667.4841 @ the circle. One Cope | Ph eg ee 4 Loom warp tension mechaniam, G. v. Hut- 

over one line will be heard over the other. | Distilling apparatus, N. H. Hiller.......... : 667,522 | @ Price o. @ CNIS wees e eres see e ee nasen ces ++ e+ G8T,N27 

poe f | ke “ . 7 ‘ Loom, weft replenishing, W. Jacobs. . . 807,520 

. ' ‘ : Door buck, metallic, R. J. Bidlitz 667,620 | @ 85.00 -A.@ 

This is true whether the line is a grounded Dot tag TN Hk FR. iD ag speornegtdigie Ax 667 21% ee ry ¢ 000006 oe Looms, thread parter for weft replentahing 

line or not, unless the wires are crossed at | Drawer. money, 8. T. Fisk................. : Lubri oto ak ee es sesverereaess po 

aie ‘ : Bitar AS CEO y . . Abricator . MOMOEB soo ci ceseeresers 5 
intervals. 2. Would a return circuit wire be | Drawers of cabinets, ete., extension slide eo. a88 THE ELECTRIC HEATER.—A VALU-| Mail bags’ or pouches, means for catching 
the best way to remedy the trouble? A. A | prilling machine feed head, G. D. Williams able paper, with working drawings of various forms of and delivering, G. W. Sebastian...,.... 667,345 
metallic circuit with the wires twisted - | Dust collector, Schreick & Hess....... ; "459 the electrical heaters, including electric soldering iron, | Mail box, FP. J. Sleewer.... 6.66. c ccc ee eee 667 346 

2 oa eee ee et eee ee. “"""""" Gea'ga7 | electric pad for the ‘sick, ete. 6 iNustrations. ScreN-| Malting apparatus, pneumatic, F. Knuttel.. 667,220 
crossed at regular intervals is the only way | pve and making same, blue sulfur. R. Bohn. 667.486 | TL7IC AMERICAN SUPPLEMENT 1112. Price 10 cents. | Mantle suspending attachment, W..D. Hann. 667,622 
to prevent “cross talk.” 3. How many am.- | Earthenware, china, or glass, device for dec- ‘ For sale by Munn & Co. and all newsdealers. pee ee oe Sas 

hate x ialiiceiians ta a a all 2 orating on, W. F. Silvermuan........ 667,589 . Match box, eB. Larawas . 
peres strong should be a dry battery 2% by Educational appliance and number wheel, F. 12-inch Pipe’ cut off and ee bp Rg My apt aes 
6% inches? A. A dry cell cannot be said to | D. Jones.. 667, 397 Th — ‘ee - me » oes, 

“6 : | . : readed with ease by one) Merry-go-round, H. Sellers... 667,406 
have any amperes. At least the current va- | ~~ fa ker, sutemetic, © kta. 667,625 7 Metal turning tool, E. ©. Henn,......... 607,511 
ries so rapidly that it can hardly be measured | Electric meter, J ‘Harris... ‘ . 667.519 man and a - ene — F.. - mache gro’ vetnee ‘mniiadanas 

“ d ai . 4 a ; - ‘2 = 57.275 Motio echanism ‘or conve y papeaee 
before it has changed The voltage is about a poet oy  G. B We oy igs prt 44 FORBES ing into rotary, Ulrich & Wittke. . . 067 250 
1.3. The internal resistance varies very rap- | Electric wire conduit, BE. D. Page.. .. 667,567 PATENT DIE STOCK 5 ae box display attachment, F, A Rich oar are 

. , s Mleetre , ~g " ™ ee vie. MPT nsw ee reresseses ‘ eee » 
idly. The amperes therefore vary with equal | ——~ 8, means for ¢ mnecting, - ‘Bing k 667,421 ad rtionately | Musical chromoscope, J. M. Loring.......°. 007-541 
rapidity. Electrolyzer, W. T. Chapman. . ees . 667.498 _ rd Ter Canes. ately | Needle polishing machine, J, Funken........ 6067208 
. Elevator. See Hydraulic elevator : oy. . aa ng | Nozule, exhaust, H. O. Olson : veces GOT,505 
Mievater. Aliases & ana 66t,281 |. MACHINE No. 30. THE CURTIS & CURTISCO.. | Nut lock, A. M. Burleson..............+.... 64,961 
INDEX OF INVENTIONS | Elevator, A. Robinson..................... 667404 | Range 44-2 in.R. & L. 6 Garden St,, Bridgeport, Conn. | Nut lock, T. G. Ruffhead............  66F 380 
“Me -outroller, B. Dut ae P- “ Nut lock, wagon, P. J. Moran......... OT, 241 
edn, self ~ }, Me eA. P. DeLong ear 428 If You Want the Best Lathe and Drill Gumpetrical Govies, St, SG. Fuses ‘os ean 
| Meacer cleaner a7 fs Olling device, windm ’ B. urke. 007,G1F 
For which Letters Patent of the | Breser cleaner, D. Little... idan 667,540 GH UGKS ; FS Ore concentrator and separator, G. J. Prey.. @6T.514 
United States were Issued  {nk. B. P. Lecher...... oo ¢ ae . Painting apparatus, pneumatic, J. F. Red 
, ; Escapement, M. Baler........... a“ . ; ® 667,260 
for the Week Ending eeeataher. oO A oe | he 667.318 to WESTCOTT’S Pamting or white washing machine, spray, i 
Extension table, W. E. Depp.... “ “ve 7387 Strongest H. A. Sheldon... ceveapsstaede 667, 558 ; 
FEBRUARY 5, 1901, | Fabric. See Pile fabric. Grp, a... « nee ees, *, * Hanks teeees teteeees po 
Fabric and stand for producing same, W. M and Durabil Sper pus, « “ seerreesese As 
. a. 7 + ered 667 a pape r box, iene, Oe Ap ee 607 532 
AND EACH BEARING THAT DATE.) Fabric quttine machine adjusting device, H meee? ity, Cheap and Accurate. Paper pail, F ot Schmidt tetee cena 667 84 
| A. Meyer , 667,240 | Westcott Chuck Co., Oneida, N. Y. - U. S. A. | Paper reel eae; G. A. Wilson . 6O7,474 
[See note at endof lst about coplesof these patents. | | F aste ner, J. D. Stirckle -, 687.602 | 4sk for catalogue in English, French, Spanish or German, Phonograph re cords, apparatus for duplic ‘at 
—__—.. | Fastener setting machine die, W. B Murphy 667,554 | FinsT PRIZE AT COLUMBIAN BX POSITION, 18% | ing, T. A, Bdison ; ; 607,202 
Acetylene ee ee oF es Fe | toa Of Ue Clave... ; 667. 188 | Pr Renegrage records, duplicating, T. A Bai. enr.eun 
1, . 2g bee I . ) ré | | son oes ease 7.062 
Ac » 7 . same, trimethyl Fence tie. 7 Johnoen- ACETY LEN E APPARATUS Photogr aun apparatus, B. L. Doyen., +» GOT,G18 
weudo uric Th. "F a. wees . Fertilizing device, plant, G. M. Sherman 667 467 Acetylene number of the SCIENTIFIC AMERICA’ SUP Piano, § Hageman ovevece 667,438 
Acid," manuf turing acetic, J "Behrens —. ee es. SJ Lees s -- 667,393 | bie wenT, describing, with full illustrations, the most Plan Looe Mi Co Ph yt a poe! = 
es er, water, o , . ~ > yj , 00 conve ey ) 
Aleohol for pra I ae aoa 4 lone, e, producing Fire escape, F. J. Hugh.. pega! stenplo Yr pivteon an aan soos ccd call scale Pin. See Dowel pin 
: . I &. * etalon 2 1 * “ke. for generating ace > are Pipe wrench, C. Peterson, .... 4.6005 -eercee 6067 572 
G. H. Benjamin - Fireproof roof, J. BE. Bro« ks... teeees The gas as made for and used by the microscopist and 
Alkoxy eaffein and making sé ume, F. Ach.. Fish car, EB. R. Edson.. : ooVeede 667,203 | student; its use in the magic lantern. The new Freneh wisn r and fertilizer distribute r, combined, oa 
Amido alde -hyde and making same, aro Fish trap, Welch & Lamley ... 667,472 | table lamp making its own acetylene. Contained in BR. Coats . : wastes ABT BAG 
matic, L. Ach pS Fishing bait, mechanical, Shakespeare & SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057, 1” mI r and marker, corn, B. J. Kelley...... 667,620 
Anvil, N. ul. japese. Be eh Locher ° ° ee Price 10 cents prepaid by mail. For other numerous | Plow, cultivating, L. FP. Miller.......esees. O67 DAT 
Arrow, pneumatic, H ‘0. Kratz-Boussac.. Flushing apparatus, Ww | eres valuable articles on this subject we refer you to page 271 Piow, hillside, J. R. McWane....... wi eaiks 667 558 
Atomizer, 0. H. ‘Brigham y Fly paper holder, Cherry & Radke... of our Supplement Catalogue, sent free to any address. | Plow, lister, ©. M, Carter.....c.cccccreeee+ GOT,048 
Automatic switch, J : D. Edwarris Fly trap, Cherry & Radke... éxes so é N&O 0., S61 Broadway New York. Plow, reversible, ©, Gabel... ..e.seccereeess 067 515 
Bag holder, A. & , Sided , re Fodder shredder and corn husker, ‘combined, “ ~~ flespatch tube terminal, C. H, 067,125 
envel ‘ one y Ture b , Pec cesescasunee sbags5neeeeesec . 667,193 urton eee eressacesesiveeses 185 
Bale ‘tie oe , is Warne iy : * a , Foldiae 4 A 2B ’ Broe kett P 667,492 D EFIANC 3 SMACHINE. WORKS Pocket, W. Shaphro....-..s++seeserercssces 067 , 587 
Baling apparatus, cotton, F. L. Dyer Fruits, etc., machine for pitting . and stuff On 10. U.S Pole head device for carriages, T. a. Brigg. 667,300 
Baling press, J. 8. Tuttle ing, 8. M. Brown. boda ebewates beeen 667,423 = R Polishing machine roll, ©. FPF. & H. J : 
Ball. See Practice ball. Fumigating or perfuming rooms, apparatus ht See ee 667,300 
Band cutter and feede or, W. Morley P W. Tighe Jadectasames 667,469 o wer ve umping power. omnes 
asin 318F ». See Garbage furnace *raetice ba , DOMNNT b nccinddedregencavace 7 
ee led a's struc turs al Cc 'f seamen. Ww. “s tlekell “4 - oe 667.549 Printing press sheet o livering ‘and conve y 
Dickinson ... 667,198 | Furnace grate, F. F. Maier............... 667,300 ing mecnaniam, F. C ayy ones .. (87,004 
Bearing, roller, R. D. Camp................ 667.647 | Gage. See Water gage. Projectile, Sims & A a Any 667,407 
Bearing, roller, J. A. Perkins. .....-csces. 667,633 | Gage and jig, combined, M some rmann 667,282 Propeller, C. D. Keller ; 
baring, shaft, J. F. Appleby.......... . 667,644 | Garbage, ashes, etc. pe e ‘or, 
folding, M. W. Hall.......ccccccsscs 667,489) Brook® «...+s+00. Bir epee caert 2) 667,422 (Continued 0 om page 110) 
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oa ~T Ee . . ’ ‘ , 
ACETYLENE GAS AND CARBIDE OF 
Caletum All ab put the new illuminant, ite qualities, 
f tiquefaction, its probable future, 
med with it A most valuable series 
. atv ne in complete form the particulars of 

Details of furnaces for making the carbide, | 
Contained in 





i inn s ) we 
1007, 1082, 1014. 1015, 1016, 1022, 
3s, ht 1064, 1071, 1072, 1082 
TOSS, 1086, 1104, Li td. isl, 
148 ond 314 a Price 10 cents each, by mail, from 
this office, ar ull pewsdealers 


ACENTS $200 $500 
MAKE FROM ( to 
a month handling the COMING LIGHT. 
Brighter than electricity, than 
ne fhevsands of ig stimo from 
ar, Latest im 
| 








using them over y« 
provements, Eodursed bs vy Ina. Co.'s. Lare- 
est factory in U.S. 41 styles. Lowest prices 
Retall #4 up. Sample lamp half price. We 
want one agent, merebant or individual in 
every town Liiustrated .atalogue free 
STANDARD GAS L AMP CO.. 
115-12) hie maa Street hicago. 


CUYER’'S PATENT 


DESULPHURIZING FURNACE. 


. Cheapest and Best 





the place of Heay 
or Stall Roasting. 
Saves time and money. 
- Write for particulars | 
HENKY TEM, Casilia 5M LIMA, PERU, 8, A | 


HOW TO 
Furnace for Amateur # Use 
electric circuits for small furnace work 
Hopkins. 
tailed workiag drawings on a large seale, and the fur- | 
amateur who is versed in the} 


MAKE AN ELECTRICAL | 
rhe utilization of 1/0 voit 

Monroe 
This valuable article is accompanied by de- 


8 contained in ScrenTiric 

¥ nN 112. Price W cents. | 
For eale oy MuNW A&A Co. *) Be iway, New York City, | 
or by any bookseller or vewsdealer y 


The rrestion of a Hair's Breadth 


implies the most minute accu- 
racy and ft applies particularly 
to that w wderfully pre Cine LOO 
ut—the EKight-ine Hl 
Lathe. Hed 

z, Of fine grade Me 
on led a vd serape finish, 
Kinet swing, Minch between 
and endless other perations 

” Every part built to 













Plain turning 
may be performed with this t 


centers 


last and guaranteed. Manufactured by 


FANEUIL WATCH TOOL CO., Brighton, Boston, mass. | 


TOOL MAKER'S ENGINE LATHE) 


10 in. ewing. Is made for thos 
who require very accurate work 
All perte are fitted in the must 

careful manner to insure accura- 
ey in turning, boring, facing, et 

he change gears permit cutting 
threads of & to 1 per inch ana 4 
to 06 per centini eter 
inelude chucks 








¢ wf, knurilirg 

ete. Ack for 8.0.1, Cata 

PRAIT & bh co. 
RAND PRIX, 





U.S.A 


Hartford, Conn., 
PARIS, 1900. 


ates. 
ee for 
the sale of 
our widely 
known wun- 
4frivaled ca 
cu ri 


si ing ma 


Wanted in all important places of the United 


Chines 


7 BRUNSVIGS 

also for our adding machines with (ypewriter 
First Rate Improvements! 

GRIMME, WATALIS & CO., - Braunschweig, Germany 


SPNTOMrrur " TD 
SENSITIVE LABORA re PY BALANCE. 
By N. Monroe Hopkins This “built-ap” laboratory 

mlance will weigh up to one Roun tand will turn with a | 
quarter of a postage stamp het anee can be made 
by any amateur skilled in the e Of tools, aud it wil) 
work as well as a $135 balance. The article is accom- 
peated by detailed working drawings showing various 
stages Of the work, This article is contained in 8C1EN- 
THViC AMERICAN BUPPLEMENT, No. 1184. Price 10 
cents. Por sale by MUNN & Co., M1 Broadway, New 
York City, or any bookseller or newsdealer 


SEND 2c. STAMP FOR VIEWS OF NEW YORK 
PT ee , 


















Photographs made of Models and Machinery. 
GEO, P. HALL & SON, Gen’! Photographers, 
ist Fulten St. and 212 Broadway, New ¥ ork. 


DRILLING 


WELL senms 


Over 76 sizes and styles, for drilling either deep or 
shailow wells in any Kina of soll or rock. Mounted 
on wheels or on silia, With engines or horse powers. 
Strong, simple and durable, Any mechapic can 
Operate them easily, Send for 

WILLIAMS BROs., Ithaca, N.Y. 


A ROOF THAT IS WEATHERPROOF. 


Strong, cheap, and eminently satisfactory in every 
respect ean only be formed by 
Warren’s Natural Asphalt Stone Surface o Ready Roofing, 


mads by an entirely new 
4 process. Comes in rolls 
containing 10° square feet 


Has a 2-inch plain edge ou 
one side, allowing 4 per- 
fect joint to be made when 
applying. Particulars 


Warren Chemical & Mig. Co., 86 Fulton St., New York. 





I lier, boat, J. W. Caffey. 

I tractor, | A. Tibbals 

Protract stereograph i * L. Penfield 

Pull Aparsher . Ww Wardwell, dr 

Pull sheet-ateel aplit \. I Brion 

Pump tuated by steam « ther fuld pres 
u 1. Kk. L. Ogden 

Pum ! ti. W. Kellogg 

| Pump converting attachnorent, L. Nielsen 

|} Pump governing mechaniam, BE. R. Hill 

| Pump handle coupling, M. N. Crary 

Pump rod coupling, J Jr & | Amatuts 

Pumping engine, duplex, W. J. P. Moore 

Pumping power, oll well, W. H Norte 

‘uxule, F. W. Jacot 

Radiator, J. F. Thomps 

Rall joint, R. B. Chariton 

Rail piercing machine, F. J. J. Sloat 

Raliway, F. ireland 

Rallway, centrifugal, B. Prescott . 

Railway coupling, automatic, Strathern & 
Sellar . 

nilway irrent lheet electric, Esmond 

& Otle . 

Ratiway rail joint, R. B. Charlton 667 500, 

Railway ewitel 4. A. Strom - 

Ratlway tie, M. T. Schaeffer 


~ | Rake, B. H. Doane 


Riveting device, O. Yager ‘ 

Rell and v theref ta cushioned, 
H. A. Webster 

| Roller. See Spring roller 

Roller boxing, S. George ’ 

Rolling mill for making pipes, Bartlett & 
Kent a 

Rotary engine, L. ¢ Krummel! 


| Rotary engine, F. ¢ Tucker 
























Rau ke Bee Hay rake 










Rake and hay fork, combined, W. L 
Refrigerator, J. Bettendorf... ° 
Refrigerator, Poirrier & Edwards... 
Refrigerator, teelees, BH. A. Ms addox. 
Rein guard, J. 0. Streeter see 
Releasing device, automatic, J. J. Lentz... 
Respiratory mask or helmet, C. H. Wood.... 
Revolver, ©. P. O'Neil sia 





Rotary engine, W. N. Whippl 

Rubber, synthetic production of India, W. J 
Cordner . 

Salt and pepper box, combined, M. V B 


Grush 
Sash fastener, J. BE. Blackbort 
Sash lock and anti-rattler, R. Collins 
Sash, windew, J. Sween 
Seale, A. De Vilbisa, Jr 


Seale, platform, Swihart & Crosse 
Seale, spring balance J. W. Culmer 
, drag, J. Stubbs 











Nc See Wire cloth ret 
Screw, coated, A. W. MaGahar ~- 667,555 
Separator See Liquid seperator 
ewing machis ah ‘ I Ea 
Shade hanger, T \. Seas 
Shaft coupling, W. ¢ 
Shaft reversing devic« P. Cunningham . 
| Sharpening in d shaping drills, machine for, 
A. Carstens . 
Sheet metal can, G. Lees 
Ship sheathing, W. Stiver 
Shooting gallery, ¢ W. Cox 
Shatter fastener, ¢ Hill 
Sideboard amd table mbhined, ¢ A. Getaz 
Sig r atreet cara, et lluminated, J. H 
t al 
Sig Trunk signal 
| Signaling system, W. F. Follett 
Skirt protec r, I falvn« 
Slicing apparatus, Powter & Edson 
Deiters & Bill 
S. MetCay 
heat I. W. Gl 
l, W. FP. Somes 
J. Pfeiffer 
oO. A. Gilbert 
oO. M. Bdwarde 
S. R. I 
m at oOo. OK mor 
I Ww t 
Tripod ! 
im t WwW his 
s ring mi y | 
A 
~ a f ‘ “p 
paratus f separating, A. Kuh 
St gery sya ninal I iL 
H. W. Forsland 
Stov hir-tight heating, Rush & Mrasek 
ve, heating Bart 


Stoves, et 


Mtrawhoard « 





ment f 245 
Swinging m 312 
lable s 
Tablet-making machine t V. Pechin 667 560 
Tack and lath nall machine, automatic, J 

H. Yeakey 
rare W. G. Smith 
Telegraph, fac simile, A. Pollak ‘ 

Telephone circuit phowegraph attachment, A. 

B. Cla 
Telephone exchange apparatus, ¢ EK. Serib 

her oe 
I Ty oa rd ipparatus, ¢ Ek 














T I Lidberg 
I let 
re Pr 
rhi , a ; 
Thread cutter H. Sw 
Threshing machine J. Fabrn 
Tile guard, F. N. Martis . 
rin plate mill table, W. Constance 
rire armor, EB. ¢ Rehfeld 
rire, non-puncturable, J. ¢ Bb 
I vehicle wheel, F. W. Starr . 067,348 
Tobacco leaves from their stema, apparatus 
f separating, W. A. Hudson... 667,318, 
! cup and ball, C. J. Thorngren......... 
I detonating, W. H. Wythe........ 
Toy money box, Olm & Thalbeim........... 
Trap, G. R. Bvans TEEETITICT TT TT TT 
Trap, Kammerer & Krelmeyer....cecesccess 
Tray, hand grip, B. B. Bich.....ccccccccece 
Triped stand, B. P. Hogan.......cescccsees 
Trolley head, EB. 8. Reed...........c.ceceee 
Trolley wire crossing, J. W. Perry.......... 
Trousers walstband, elnetice, M. Miller...... 
rruck, plano, A. T. Raynor............seee. 
ES SIT nn aie ding cach en oe 6046008 
Trunk line signal, McBerty ‘& MeQuarrie. ° 
Twine box, 8. Dennis... . . 667, 197 
Type casting and setting machine, J. ¢ 
Fowler 667,210 


Type casting, composing and juatitying ma 
chine, J. C. & J. C. Fowler, Ir 














Type-casting molds and matrices, produc 
ing, J. C. Fowl oese0 
Typewriter, P. B. ¢ oilins . 667,28 
Typewriter, A. ¢ PEUBOR. . oe cescccceces 
Universal joint, deen’ ré& Dedric k oceeseenee 
Valve, G. Ps wn 0) 00 das oocaceneeens 
ee Se ES ve we oe seb acoeces cece 
Valve and vapor tube, thermost: itic, A. Kit- 
son . 
Valve, automatic regulating, H. Drach...... 
Valve, steam cylinder drain, H. W. Me 
Combs Os Pe asbeseeeescneeeseccere 
Valve, triple, é. W. Wildin sa scadbeees 667 355 
Vapor burner, C. R. Gillett. ..............45 667,654 
Vapor burners, portable ignition apparatus 
SOEs kn ch bbe v0 06 8d0 herons 667,225 
fa Ne NG v Oka cece c¥ebosecece 667,487 
“ Adkins ey thn 6h dsb as cewandsbsas 667,280 
batte ry box or tray, motor, G. i. 
Condict .... Rages . at 667,189 
Vehicle rack, A. L. Bucher..........seceves 667,493 


» wheel, A. S. Hyde 
ehicle wheel, A. S. Moore...... 
Vending machine, W. K. 





Bowerman. 667,613 

Violin finger board, C. L. Beeker 667,419 
Wagon and tent, comtiaation, Winter & 

ens td ce eadok ht dems deo cline «++ 667,475 

Wagon jack, C. J. Shirreff...........4... . 667,468 

| Wagon, stock, H. Cc. F. & C. A, Loptein. . 067,237 


| Washbench and froning board, combined fola- 





Same, D.. De. Ws bbe dseags ose 
Washing machine, R. 8. Andre of 
Washi. ~ machine, Bisbee & Sies. Bencéves +++. O67,184 


Sontinued on page 111) 
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| 30 W. Washington St., 


| comotive.By Herbert T. Walker. 


»STEEL P PENS 


ESTERBROOKS —<seicss 


150 Varieties. For Sale by all Stationers. Get Esterbrook’s always. 


Works, Camden, N.J. THE ESTERBROOK STEEL PEN CO. 26 Johnst., New York. 


“Profitable Poultry Keeping 


» Pi « ins 1¥3 
N ALL ITS BRANCE »” This is the title and theme of our new Year Book. Conta 
2 8x11 in, ; 200 new = origin. 4] illustrations of best poultry farms,buildings,etc..in the coun- 
try. Deals with every phase of the poultry industry in an instructive and profit a r- 
Treats also of the famous non mois Cc C BATO wuaranteec > ou 
care self-ventilating and reyulating YPHERS IN U RS, i hatch any other in 
or money refunded. Sent for l0ec in stamps. Ask for book 194 Circular and prices free. 
ifflee CYPHERS INCUBATOR O©0,, Beston,Mess.,W ayland, N.\.,chieago. 
































three or more tests 
8 Address nearest 











THE TIN PLATE INDUSTRY LN THE| 
United States.—\n interesting paper, showing the ex- 
treordinary development of the tin plate industry in 
this country, and the serious competition into which it 
ts bow entering with the British industry. With 18 illus- 
trations. Contair ed in SCIENTIFIC AMER AN SUPPLE 
MENT, Nos. 0 2 1 : 


Ege incubator 


200 For $12.00. 


The simplest, most perfect incubator made 
inthe world. This is a new one at a remark- 
ably low price. It is an enlargement of the 
famous 


and made as thoroughly 
good asany incubator on the 
market. It will hatch every 
fertile egg put in it, and 
Stand up to regular usage 
as well as the most costly, 

Wrice for free catalogue, 


GEO. H. STAHL, Quincy, Ill, 
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Perry's Seeds are 

known the country over as 
the most reliable Seeds that 
can be bought. Don’t save a 
nickel on cheap seeds and lose a 

doliar on the harvest. 
1901 Seed Annual free, 
D. M. FERRY & CO., 
Detroit, Mich. 


















- — 
BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelphia, Oetober, 184, show- 
ing the advantage to be derived from the use of bail 
bearings and pneumatic tires in road vebicies Con- 

|} tained in SC.LENTIFIC AMERICAN SUPPLEMENT, No. 
92. Price cents. To be had at this office and from 
all newsdealers. 


LET US yaad YOU! montin’ 


felt Silver, Nickel and M 
lating. At home or traveling, taking 
a using and selling Prof. Gray’ 
Machines. Pilates Watches, Jeweiry, 
Tableware, Bicyoles, all metal goods. No 
Heavy plate. New methods. 
manufacture outfits, all 
Only 
thes, material, ete., mae for 












8 p 
?8u USE GRINDSTONES 
if so we can suppiy you. Ali sizes 
mounted and ur unted, always 
ept in stock. Rememoer, we make 
specialtyof selecting stones for al} ape - 
cial purposes. Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wilshir Cleveland, 0. 























les 
EVERY BICYCLE RIDER, WiNtitiek Fountra'to 
REP A IRER 
should write us for full information concerning our 
SPECIALTY. Indispensable wherever introduced. 
increases business End progts. Certain demand 


~ 
mphiet, sam 
P. GRAY & CO., te ohating Works, © INC 





Teena Exper imental & Model Work 


Chicago, Ill, | Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y. 





PERFO RATED METALS 


FORALL USES. MADEAS REQUIRED. 


225 N.UNION ST. 


HARRINGTON&KING PERFORATING G..CHICAGO. 








EVOLUTION OF THE AMERICAN LO- 


A valuable series 









Youth’s Telephone 


bya me mber of the National Railway Museum ( ommit- Scientific Mechanical Toy, 10c¢c 
tee. The locomotive from 1825 to date is described and This is a complete, perfect little metal 
illustrated by careful drawings, great attention being telephone, with strong, sensitive transmitters. Evena 


given to historical accuracy. 21 illustrations. SCIEN- whisper is distinet at qu ite a long distance. 
TIFIC AMERICAN SUPPLEMENTS 1113:2, 11133. 1114.| your house and barn, or with a neighbor's house, and 
Price 10 cents each. For sale by Munn & Co. and ali charge pe nny _ ae poe ket money. Agents Wanted. 
newsdealers ‘orm e 10 cents, 3 for 25 cents, postpaid. 
SOVELTY “st PPLY comrady, 78 Dearborn Street, — 


VAJEN'S NEW IMPROVED = 
and other 
eao protector RUNNING GEARS ‘ii: 
a: eRe —-. <a | For AUTOMOBILES. 
OTTO KONIGSLOW, ore te, 


and absolute comfort sustained for | Correspondence 
a long period. No encumbrance. | Solleited. 
Organs exercise their functions | —— ——————————— ————_—_—_—_—_ 
naturally. Wearer breathes cool, y + r 
fresh air continually. Send for cat- ROTA RY PU MPS AN D E N G I NES. 
alogue. Manufactured by heir Originand Development.—An important series of 
THE VAJEN-BADER CO., papers giving a bistorical resume of the rotary pump 
120 N. Penn St. Indianapolis, Ind and engine from 1588 and illustrated with clear draw- 
- - ngs showing the construction of various forms of 
pumps and engines. 3% illustrations. Contained in 
SUPPLEMENTS 1109, 1110, 1181. Price 10 cents 
A book of each, For sale by Munn & Co. and all newsdealers. 





Every can 
of Patton's 


paint 
paint guar- knowledge 
anteed for Al TON’ sent free. 
Induce- 


Hawkins’ New Catechism of Rlectrieity 
for Engineers, Electricians, 
Wiremen and Amateurs, 560 
pages 300 illustrations,bound 
in leather, pocketbook form, 
gold titles and edges. Strict 
7. Up-to-Date. Postpaid. $2 

Audel & Co., 68 Fifth Ave., th Ave., N.Y, 










five years. 

It is pure po ons to 
Paint in J ealers. 
Perfect pro- ic PaTTON 


portion. 48 Ed Pn 4 Pa Fat Co., 


color tints > PA i NT : | Hfiiwaakee, 


— - You Grind Lawn Mowers? 














ouTH BROAD PHILADELPHIA Pa ou have had trouble in doing the work. We havea 
mowers. Itgrinds them 


machine that grinds a)! sizes o 
It’s a money maker. 


with true, keen-cutting edges. 
If you have power, write me 


Cc. R. ZACHARIAS, cst Park, N. J. 


SIXTEENTH REVISED ‘AND ENLARGED ‘EDITION OF 1901. 


w The Scientific American 


Cyclopedia of Receipts, Notes and Queries. 


15,000 RECEIPTS. 734 PAGES. 
Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 in Half Morocco. 


This work has been revised and enlarged, 


900 NEW FORMULAS, 


The work is so arranged as to be of use not only to the 
specialist, but to the general reader. It should have a place 
in every home and workshop. A circular containing full 
TABLE OF CONTENTS will be sent on application. 

Those who already have the Cyclopedia may obtain the 

190T APPENDIX. 
Price, bound in cloth, $1.00, postpaid. 


RECEALED (42 MACHINES 





Post Free. 








MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY. 
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Watch carrying device, safety, J. Beebe.... pak 181 
Watchmaker's tool, L. Reichert........+..- 402 
Sor. 17 


Water column, eatety, A. Jd. Wright 
n e ay Water gage, GA I id na o's > Tedcnae bs 


= a P 
Water heater, a. A. F. Abibe Da vccle ovenese th) 
Water heater safety regulator, H. F. G “i. po Li ; 
nve ope Water motor, “mo be i. A. Wise. ss aot 667,477 | 
‘ater raising and heating apparatus, A. G 
NL phep on hat o Lou ant O y 


That's where our education Water raising ‘and sterilizing apparatus, A 


affects you. G. Waterhouse ....:;. , O67 37 
Lee J —— apparatos, atitomatie, W. EB. Nick 



























We can tell you where to buy an ou want. 


LJ of h A A pg erage ni Woil encina pacientes, 13. teen one Write us for the addresses of manufacturers in line of ‘business. 
] s ig 0 o g. d o i, 
? P e to change their wotk» enable Well pipe and casing spear, ofl, B. R. Cur Novelties, Special Tools, Machinery; Equipments, New Patent LABOR SAVING DEVICES, 
rung people to support themselves tin 5 
enhite Lobrning a profession. Whist card case, duplicate, J. W. Rice. SEN dD FOR TH =z 


Windmill regulator, Dempster & Rinehart 

250,000 students and graduates in Meehanieal, - , 1 oe - 

Electrical, Steam and Civil Engineering, Architecture, W a —_ « - eu and manufacturing same, P 

Telegraphy, Stenography, Book-Keeping, ete. Write for Wire naa ~ r machine, C. J. © urrier 
circular and mention subject in which interested, Wir oats i ‘Vanabam A P ‘ Ben. 
. . . er, Vi an é eterso 

INTERNATIONAL CORR ONDENCE SCHOOLS, Wire drawing machine, O'Donnell & Pierson 

Established 1891, Capital $1,500,000, Wire stretcher, F. EB. Griffeth : 
I 











Bex 942 Scranton, Pa, Wod-bending machine, F Baneroft ; 
Wool-washing apparatus, H. G. Layng...... 7,23 | > J . 
__ | Wrench. See Pipe wrench. B 
Wrench, M M. Hodgman on oak 667,392  ) 
ELECTRICAL ENGINEERING xanthin oder oes ‘makin £ same, 7 F. _— | manu actirers Index 




















TAUGHT BY MAIL. Ach . 667,381 


“ Yarn, ete < justering ‘and — stiffe ening, 
Write for our Free Illustrated Book. 





Heberlein Eek an ois adr pea cena ke 667,520 This index is sent gratunonaly to p rospective purchasers, both in this country 


*CAN I BECOME. AN _ - fede aid machines clagaltied tnereta . ‘fe presto relia Wapont Mere the 2) 
* TRICAL ENGINEER i DESIGNS. e => ee laguiey oun to the United States Consuls tn all Tovelas = 
k Teailwaya, Meehanteal Engineering, stelt b | SUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW. YORK.. 


Bar or column, H. Sack... os6b5b06a9 


oy | - ur b nal 





3 . Og . os . 
ELEC rie AL ENG INEER ANAT EEE ‘LE, Delt Min Sanders... “ee . . s+eeeee 


)-242 W. 28d St., New York. oie bt, PORERES = 9.07 aA 34, 
Belt a ate W. Vitzthum....: a HOW. TO MAKE A DYNAMO ™~ wish King iCE atid Hote ‘ler Wie itwerye wiike Vite 





























DRY BATTERIES.—A PAPER BY L. K. | Bracelet, T. 8. Be mnere 34,019 Castings for the ‘same, 88.7 7 reet, 

Bohm, treating of open circuit batteries, historical dry | Button, collar, L. Geisert... 34,020 with directions stor buiding. “How to Make a Storage oe oe . Milweakee, wis 
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in every particu- 
Yar bas been the 
eblef aim of the 
makers of the 


WINTON 
MOTOR 
CARRIAGE 


Its coretrvetion ts 

a work Of care by 

the most skiiled 
. workinen. 

The Wiston is reliable in all weathers. {t is stre 
fast, durable and easy to operate. The most economl. 
eal machine known. t” Send for New ‘atalog. 
THE [PereN OTOH CA RiAGE co. 

“ss . Cleveland, Ohio, 
KAsTERN Deror, 0-142 East th Street, New York. 
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Practical_» 
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mobile Manufacturers of 
América, and have passed 
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ate: “un 
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riage and buy the 
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a APPERSON, | 
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tem, and one, two and three seated carriages. 
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Stationaries, Portables, Engines and 
Pumps, Hoisters 
oe” State Your Power Needs 
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about the quality of a 


B. F. BARNES 
UPRICHT DRILL. 
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at a good gait and without strain, We 
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send full data on our entire line to 
interested peopie. 
8. ¥. BARNES ©0., Rockford, TN. 
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hangers aod | bar rice, 61.75, express A. *, 
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When buying, insist on having the genuine Goodform Closet Set. Beware ef In 

menta. If your dealer does not have them, remit direct to us. Six Meonthe’ et iy Hi 

a set, and if not perfectly satisfactory return it to us any time within six months and we will 
refund your money, Write for Free Beoklet. ‘ 


CHICAGO FORM COMPANY, Dept. 76, 124 LaSalle Street, Chicago. 
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The New England Watch Co. 
ARTISTIC SPECIALTIES 


for the Season are shown 


In Our Blue Book for Ladies’ 
In Our Red Book for Men’s 


Watches. 


Either or both sent on application. 
3] Maiden Lane, M49 State Street, 
New York, N.Y Chicago, DL. 
Spreekels Buiiding, San Francisco, Cal. 
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Also 1000 coe articies, inciuding Sates, 
Sewing Machines, Bicycles, ee ts ce. Save 
0., Chicago. iit, 
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= We Have an [nquiry for Your Goats 


very often, and if we only knew your address, we could turn over to you inquiries | | 


by the hundred that come pouring into our office daily. 


Read the 


There you will find inquitie mimberet” “Read them careftilly evety week, and if| 
GIVING THE NUMBER OF 


9? 








you can furnish the goods required, write us at o1 


THE INQUIRY every time, and we will put you in communication with the parties 


desiring the information. You may get an order or many orders by simply read 


ing our BUSINESS AND PERSONAL WANT COLUMNS every week. 


ARMATURE WINDING, RIGHT AND | 


Left Handed.—An important paper for all amateurs. 17 | 


**WOLVERINE”’ 7 
| i S 1 A N UPPLEMENT. 
Gas and Gasoline Engines | soi ie. jirice i cents. For sale by Munn & Co. and 


STATIONARY and MARINE, | all newsdealers. Send for catalogs ue. 


The mm i the putz revernipie ! 
"the lightest engine for Its | 3H. P. Gasoline Engines, $100 
WATER AND AIR COOLED CASTINGS. 


It is the lightest engine for its | 
power. Requires no licensed en. | 
gineer. Absolulelysafe. Mfd. by 
ae Build Your Own Automobile 
We sell them Complete and in Parts. 

Send for New Catalog Supplement, 

BICYCLE TIRE. REPAIRING. — THE | ST. LOUIS AUTOMOBILE & SUPPLY Co. 
Mending of Singie Tube Tires. — A practical article ilius- | 2222 St. Charles St,, St. Louls, Mo, 


Grand Rapids, Mich. 
trating the method of inserting patobes and plugs with ——_ First Auto. Supply Co. in America, 
pliers and pluggers, together with rubber band plugaing Te 


and the use of puncture bands. § illustrations. Con- 
tained in SUPPLEMENT 1102. Price 10 cents. for 
sate by Munn & Co, and all newsdealers. 
AND ASBESTOS FIBRE 


1} 'D 3 CASOLINE and works, | R, H 
ENGINES THETFORD, P. 6. nad er pa tae, | 


__ CANADA, | 220 B’way, New York, 


ON A NEW PRINCIPLE our 
5 | mu FFLE RR does the work 


AND 
If your exhaust makes a racket, write 


ECONOMY 
Pat. applied for. See we will tell you how to cure it, 


Write for Prices, 
; rine & Stati onary uffiers, 
eld, 
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tion, and are 

by the largest concern 
di in the bust 

to be of perfect work- 

manship. 

Made from the best 
matertal by expert me- 
chanics. 

EASY OF OPERATION. 


J. B. COLT CO., Dept. s. 
108 Fulton Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 
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Seen © | MORSE & ROGERS’ OF NEW YORK. 


“4 WALRAT GAS & GASOLINE 


BNGIN Es 


From 4to in one, two, three and four cylinder type. Zhe 
engine t Lt: maiden tone a close as an automatic steam e' engine. 


Made in a variety of styles and leathers. Sewed. Smooth innersoles, 
Made in two weights gat Sy by 









Marinette Iron Works Mfg. Co., Marinette, Wis., U.S. A. 





421 Chestnut Street, Philadelphia. 





G. F. Wuex.en, General Sales Agent, Chicago office, 301 Fisher B’ld’g. 
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They have been developed by 
careful, thoughtful propagation 
throughout the Nineteenth cen- 
tury. Thorburn’s 116-page Century 
Catalogue of these 


Seeds of 
a Century 


is the.100th successive annual 
issue. If you would have a more 
beautiful lawn, or a more produc- 
tive garden, send for it. It’s free. 
J. M. THORBURN & CO. 


(late of 15 John Street) 
andt Street, New York, 

















Tells About Tools — 


A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of same. 


Montgomery & Co.'s 
Too! Catalogue. 


* 519 pages, well printed. Copiously 
illustrated. A valuable book of refer- 
enéee for everybody interested in 

tools or machinery, Mailed for 2% cents, sent to 

MONTGOMERY & CO., 106 Fulton St., New York City. 


ETYLENE 


DO YOU KNOW that the most light, ieast trouble 
reatest comfort can be secured by using good Parner. 
‘he best. burner is D. M. STEWA s Wwe FER, 

bt rite, ine losing 25 cents, for sample. 

TATE LINE TALC CO., Chattanooga, Tenn., U. 8. A. 


WYCKOFF, SEAMANS & BENEDICT 
327 BROADWAY, NEW YORK 





__ Grand Prix, nd Prix, Paris, 1008; Outranking alt Medals, all Medals. 


Chemistry of Mannfactaring, 


Improvement and Invention of Processes and Pro- 
ducts. Utilization of Wastes and Unapplied Substances. 
Reduction of Manufacturing Costs ixperimental In- 
vestigation of Technical Problems. Researeh Work for 
Manufacturers, Working out Formulas for Manufactur 
ing Technical Articles esting, Perfecting, Introducing 
and Dis posts uf Chemical Patents, Processes, For- 
mulas, © 


PETER 1 T, ‘AUSTEN, 52 BEAVER STREET, NEW YORK, 


Tht I i 5. Alominam Dise, 


An ph gs Cone havin 
point set in the center When 
placed on Diaphragm of Grew ho- 
phone Reproducer, it doubles 
volume and liquefies tone, mak- 
ing it clear, loud and brilliant. 

Price, with Composition point, The 
With genuine Sapphire point, $1.00 

If you will send your Repro- 

y/ ducer, we will carefully adjust 
one of our measurec reneh a 
f 4 French Di 
phragm Glasses for fifty cents 
additional. 
Sent, postpaid, on receipt of price. Mon 
ov refunded if not satisfactory. 

We also manufacture all styes Talk- 
ing Machines, Horns and Cabinets. 
Hawthorne & Sheble Mfg. Co., Inc 
207 Broadway, Masecher & Oxford Sta., 

New Vork. Philadelphia. 


REVERSING STEAM TU RBINE. —PAR- 
son’s recently perfected turbine for boats. Illustrations 
showing details. (ontained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 jeomta, by mail, from 
this office, and from ail newsdealers 
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